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EXECUTIVE SUMMARY

The Boeing Tract 1 Facility (site) is located in Hazelwood, St. Louis County, Missouri and
covers a total area of about 228 acres. There have been numerous investigations at the site
resulting in an approved Resource Conservation and Recovery Act (RCRA) Facility Assessment
(RFA) Report (1995), RCRA Facility Investigation (RFI) Report (2004), a corrective measures
study (CMS) work plan (2010), and risk assessment reports (2004 and 2008). Several interim
actions consisting of soil removal, additions of bio-stimulants, and light non-aqueous phase
liquid (LNAPL) removal have also been successfully implemented at the site. This focused
CMS builds on these previous efforts.

The focused CMS addresses the following four issues at the site:

Issue No. 1:  Sub-areas with risk exceedances,

Issue No. 2: LNAPL in certain wells,

Issue No. 3: Exceedance of drinking water standards (DWS) in groundwater, and

Issue No. 4: Confirmation that future risk from complete exposure pathways associated
with groundwater will not exceed regulatory acceptable risks; i.e.,
confirmation that the plume is stable.

The report describes each of these issues and presents Boeing’s preferred alternatives to address
them.

Issue No. 1: Sub-areas with Risk Exceedances. Risk evaluation indicated the exceedances of
risk for the construction worker due to (i) potential dermal contact with groundwater in Sub-
areas 2B and 6B, and (ii) outdoor inhalation of vapors from groundwater in Sub-areas 2C, 3H,
and 6B. The latter were due to unrealistic assumptions used in the risk calculations. The CMS
proposes to manage the potential future risks to construction workers using institutional controls.
Specifically, the controls include the development and implementation of health and safety plans
(HASPs) prior to any construction that involves subsurface soil excavation to protect the
construction worker. The HASP will include, as appropriate, monitoring requirements as well as
the use of personal protective equipment. This HASP would be used in conjunction with the Soil
Management Plan already agreed to by the primary owners of the site (Airport, Boeing, and
GKN).

Issue 2: LNAPL in Certain Wells. Sporadic and trace amounts of LNAPL has been detected
in 14 wells and four sub-areas at the site. LNAPL removal activities have previously been
completed at the site. Groundwater samples collected from wells with the trace LNAPL
indicated absence of typical dissolved phase hydrocarbon constituents of concern, e.g., benzene,
toluene, ethylbenzene, xylenes (BTEX), methyl tert-butyl ether (MTBE), etc. Based on this
evaluation, the focused CMS recommends no further action related to this issue.

Issue 3: Exceedance of Drinking Water Standards. Evaluation of groundwater data collected
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during recent three monitoring events in 2008 and 2010 indicated that 14 chemicals exceeded
DWS or equivalent and are potentially site related. Although there is no current or reasonable
future probability of groundwater use, the CMS proposes to install activity use limitations
(AULs). These AULs are designed (i) to implement restrictions on the installation of any water
use wells, and (ii) to prevent the use of the site for residential purposes.

Issue 4: Future Risks and Plume Stability. Except for the potential future risks to the
construction worker, all other current and reasonable risks associated with the groundwater
pathway were acceptable. To ensure that these risks remain acceptable, it is necessary to
confirm that groundwater concentrations remain stable or decrease. An increase in future
groundwater concentration could increase the risk. Therefore, the CMS presents a monitoring
plan to sample groundwater for the chemicals that contribute most to the risk through this
pathway. The CMS recommends that this monitoring be continued until it can be confirmed that
the plumes are stable.

Upon approval of the CMS, it is Boeing’s intent to implement the preferred recommendations
immediately.
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SECTION 1.0
OBJECTIVE AND BACKGROUND

1.1 OBJECTIVE OF STUDY

The Boeing Tract 1 Facility (site) is located in Hazelwood, St. Louis County, Missouri and
covers a total area of about 228 acres (Figure 1-1). It is bounded by Lindbergh Boulevard to the
west, St. Louis Lambert International Airport to the south and southeast, Cold Water Creek to the
east, commercially developed properties to the north and is traversed by Banshee Road and
McDonnell Boulevard. The site properties are owned by The Boeing Company (Boeing), GKN,
and the Airport, as shown in Figure 1-2.

The Missouri Department of Natural Resources (MDNR) and the United States Environmental
Protection Agency (USEPA) approved the Final Corrective Measures Study Work Plan, The
Boeing Company Tract 1 (RAM Group, 2010e) in a letter dated July 7, 2010 (MDNR, 2010b).
Refer to Appendix A. This document presents the focused Corrective Measures Study (CMS)
prepared in accordance with Section VI, CMS Work Plan of the Missouri Hazardous Waste
Management Facility Part I Permit and is consistent with the guidance contained in the USEPA
document RCRA Corrective Action Plan (Final), OSWER Directive 9902.3-24 (USEPA, 1994).

The objective of this focused CMS is to identify, evaluate, and propose the preferred remedial
alternatives to address the specific areas that exceed regulatory risk and to address groundwater
impacts. Areas where the approved risk is acceptable and the groundwater impacts are stable or
declining will not be evaluated further. Thus, the focused CMS activities are to help determine
the applicability of risk management strategies including remedial options for the site, and
identify, select, and recommend the “optimal” remedial technology or a combination.
Subsequent to the approval of the focused CMS by the regulatory agencies, the recommended
remedial alternative will be implemented.

1.2 CHRONOLOGY OF RELEVANT ACTIVITIES

There have been numerous investigations at the facility including a Resource Conservation and
Recovery Act (RCRA) Facility Assessment (RFA) (SAIC, 1995); Underground Storage Tank
(UST) removals/investigations; environmental assessments; and interim remedial activities.
These previous assessments/investigations culminated in the approval of the RCRA Facility
Investigation (RFI), risk assessment, and CMS Work Plan.

1.2.1 Resource Conservation and Recovery Act Facility Investigation Report

The RFI was prepared by MACTEC Engineering and Consulting, Inc. dated December 2004
(MACTEC, 2004b). The objectives of the RFI were to:

e Determine the nature and extent of impact to the study areas,

¢ Determine the physical properties and characteristics of the affected media, and
e Obtain the necessary data to support the risk assessment and CMS.

March 2011/KLP 1-1 - RAM Group (049992)
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The RFI divided the facility into 18 study areas based on the results of the previous assessments,
investigations, location of solid waste management units (SWMUs), and interim remedial
measures. The geology and hydrogeology are characterized in the RFI. Aquifer testing was
performed and soil samples were collected for analysis of geotechnical parameters. Several soil
borings were advanced and temporary piezometers, permanent piezometers, and groundwater
monitoring wells were installed. Table 3-1 of MACTEC (2004b) presents a list of the
monitoring wells. Soil and groundwater samples were collected, field parameters measured, and
samples analyzed using approved laboratory methods for the following constituents:

Volatile organic compounds (VOCs),
Polycyclic aromatic hydrocarbons (PAHs),
Polychlorinated biphenyls (PCBs),

Total and dissolved metals, and

Total petroleum hydrocarbons (TPHs).

The primary conclusion of the RFI was that the (i) impacts to soil and groundwater have been
adequately identified and delineated, and (ii) impacts are confined to the site and do not extend
off-site or cross from the North Tract (portion of site north of Banshee Road) to the South Tract
(portion of site south of Banshee Road) or vice versa.

The data collected in the RFI were used in the subsequent risk assessments.

On December 22, 2004, MDNR approved the Resource Conservation and Recovery Act Facility
Investigation (RFI) Report (MACTEC, 2004b).

1.2.2 Risk Assessments
Two risk assessments were performed:

e Risk-Based Corrective Action Report, Boeing Tract 1, St. Louis, Missouri (RAM, 2004),
including nine addenda (RAM Group, 2009c-i,k,l).

e Final Risk Assessment, Boeing Tract 1 Facility, St. Louis, Missouri (Tetra Tech, 2008),
prepared for the USEPA.

On March 16, 2009, the MDNR issued a letter of Comments on Boeing Resource Conservation
and Recovery Act Risk-Based Corrective Action (RBCA) Report Dated September 2004,
Hazelwood, Missouri (MDNR, 2009a). In response to General Comments, 13 addenda were
prepared and subsequently approved by the agencies. The MDNR and USEPA approved the
Risk-Based Corrective Action Report, Boeing Tract 1 (RAM, 2004) and addenda in a letter dated
August 24, 2009 (MDNR, 2009b). Refer to Appendix B.

1.2.2.1 RAM Risk Assessment

The RAM risk assessment divided the facility into 23 Areas and Sub-areas, each characterized
by similarities in factors that affect human health under current and reasonable future land use
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‘ conditions (Table 1-1 and Figure 1-1). The soil and groundwater data set compiled for use in the
risk assessment was from the approved RFL. The receptors, pathways, and complete routes of
exposure for current and future land use were identified for each Area/Sub-area.

The large number of constituents analyzed in soil and groundwater were screened to identify the
chemicals of concern (COCs) for which quantitative risks were calculated. The cumulative risk
for each receptor in each Area/Sub-area was calculated. Further, the risk assessment included an
evaluation of the potential impacts to Cold Water Creek and concluded the absence of ecological
risks.
Based on comments received from the MDNR (MDNR, 2009a), and with the Agencies’
concurrence, RAM Group prepared 13 addenda (RAM Group, 2009¢c-i,k,1, 2010a,h-j) to address
these comments. These addenda, considered a part of the approved risk assessment, dealt with
the following issues:

1. Changes in toxicity values and risks,

2. Changes in exposure factors and risks,

3. Laboratory qualifiers,

4. Chemicals with maximum detected concentrations greater than 10 times representative
concentrations,

5. Protection of surface water,

6. Uncertainty analysis in the risk assessment,

7. Sensitivity analysis for buildings with and without basements,

8. Errata notice to correct typos and errors in the risk assessment,

9. Effect of changes in toxicity values and exposure factors on risks,
10. Risk evaluation of TPH for indoor inhalation pathway,

11. TPH risk for outdoor inhalation of vapors from groundwater by future construction
worker in Sub-area 3C,

12. Risk evaluation for outdoor inhalation of vapors from groundwater by outdoor worker in
Sub-areas 2C and 6B, and

13. Risk evaluation for outdoor inhalation of vapors from groundwater by future construction
worker in Sub-areas 2C, 3H, and 6B.

The approved risk assessment indicated that the cumulative risks exceeded the regulatory

@
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acceptable risks in Sub-areas 2B and 6B (Figure 1-1). Risk exceedances were identified for the
future construction worker due to dermal contact with impacted groundwater in Sub-areas 2B by
tetrachloroethene (PCE) and 6B by benzo(a)anthracene.

1.2.2.2 Tetra Tech Risk Assessment

Before accepting the results of the RAM risk assessment that generally followed the Missouri
Risk-Based Corrective Action (MRBCA) process, the USEPA asked Tetra Tech to perform a RA
of selected areas using the USEPA Risk Assessment Guidance for Superfund (RAGS) protocols.
The intent was to compare the results obtained using the two risk assessment approaches. The
Tetra Tech risk assessment focused on Sub-areas 2C, 3F, 3H, and 6B.

The results indicated that generally the two approaches to risk assessment resulted in similar risk
management decisions. Additionally, risks were exceeded for the future construction worker due
to groundwater impacts in Sub-areas 2C (outdoor inhalation), 3H (outdoor inhalation), and 6B
(outdoor inhalation and dermal contact). Tetra Tech also indicated that risk due to arsenic was
exceeded for the outdoor worker as a non-carcinogenic hazard in Subarea 6B soil; however, their
calculations did not indicate an exceedance.

Due to errors in the calculation of risk from TPH that relate to the use of concentrations that
exceeded the solubility and saturated vapor concentrations, RAM Group re-evaluated the risk
due to TPH for the outdoor inhalation pathways. The revised risks were submitted to the MDNR
in November 2010 (RAM Group, 2010i,j). Based on this revision, the only risk exceedances will
be for the future construction worker due to dermal contact with impacted groundwater in Sub-
area 6B by trichloroethene (TCE) and Aroclor 1254 and outdoor vapor inhalation from
groundwater in Sub-area 2C by benzene and TPH-GRO (gasoline range organics) and Sub-area
6B by benzene, total 1,2-dichloroethene (DCE), mercury, TCE, vinyl chloride (VC), TPH-GRO,
and TPH-DRO (diesel range organics).

1.2.3 Additional Investigations and Interim Actions

Since the completion of the RFI and risk assessment, additional interim remedial measures and
groundwater monitoring have been conducted as discussed below. Interim actions were also
completed in 1997 at SWMUSs 10, 22, 26, and 28 in Areas/Sub-areas 1, 4, and 3D as discussed in
the Measures Completion Report, McDonnell Douglas Aerospace, U.S EPA No.
MOD000818963, Tract I Facility, Hazelwood, Missouri (Heritage Environmental Services, Inc.,
1997) and the RF1. These interim actions are not presented further below.

1.2.3.1 Interim Action Remedial Excavation Completion Report (MACTEC, 20062a)

Impacted soil was excavated from Sub-areas 3A, 3E, 6B, and 8B in 2005 and disposed off-site.
The objective was to remove impacted soil that could be a source for groundwater impacts. As a
part of developing this focused CMS, RAM Group recalculated the representative soil
concentrations and the risks for these Sub-areas (3A, 3E, 6B, and 8B). As expected, the
calculated risks are different; however, there is no change in the overall risk management
decision (refer to RAM Group, 2010e).
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Piezometers were installed in each interim action area and groundwater samples were collected
and analyzed once prior to and twice after completing the interim action excavations. These
include:

Sub-area 3A — B42N6, B42N7, and B42N8
Sub-area 3E — B2E3, B2E4, and B2ES
Sub-area 6B — RC13, RC14, and RC15
Sub-arca 8B — B220N4, B220NS, and B220N6

COCs that exceeded risk, benzo(a)anthracene in Sub-area 6B and TPH-DRO in Sub-areas 3A,
3E, 6B, and 8B, were not detected in any of the groundwater samples analyzed from the four
Sub-areas during the two post-excavation sampling events.

1.2.3.2 Interim Measure Completion Report, Solid Waste Management Unit 17 (MACTEC,
2006b)

Impacted soil was excavated in 2005 from SWMU 17 in Sub-area 2B and disposed off-site. The
objective was to remove impacted soil that could be a source for shallow groundwater impacts.
Hydrogen Release Compound (HRC) was added to the floor of the excavation. Groundwater
samples were collected and analyzed from nearby piezometers and monitoring wells prior to the
interim action excavation. Three piezometers and a monitoring well (TP-1, TP-2, B5111, and
MW-7S) were removed during the excavation and were not replaced.

A 4-inch diameter stainless steel well screen was placed in the southeast corner of the excavation
to a depth of 10 feet (ft) to act as a backfill observation well (SWMU17-OB-1). No post-
excavation groundwater sampling was performed as part of the interim action measure.

RAM Group has recalculated the representative soil concentrations and risks for Sub-area 2B by
excluding the soil concentrations for samples that were removed during the excavations. As
expected, the representative soil concentrations decreased and some increased. Although, the
calculated risks are different, there is no change in the overall risk management decision (refer to
RAM Group, 2010e).

RAM Group compared and evaluated the groundwater data collected prior to and after the
interim action (Boeing, 2010a). The results of the evaluation indicate that bio-attenuation of
solvents is active within the excavated area and downgradient of the excavation. Refer to
Section 1.2.4 for additional details and other evidence of active anaerobic biodegradation of
chlorinated organics.

1.2.3.3 RAM Group Groundwater Sampling
Groundwater sampling was performed in November 2008, April 2010, and November 2010 per
the MDNR approved sampling plan. Figure 1-3 shows the locations of the wells, several of

which have been gauged and sampled. The results of these events have been submitted to the
MDNR and USEPA (RAM Group, 2009a,b,j, 2010fk). The results of gauging activities are
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briefly discussed below:
November 2008

The November 2008 event found that of the 57 wells gauged (48 shallow, 3 intermediate, 5 deep,
and 1 backfill), the approximate average groundwater depths were:

e Shallow zone average groundwater depth = 5.6 ft below ground surface (bgs)
o Intermediate zone average groundwater depth = 7.3 ft bgs
e Deep zone average groundwater depth = 12.9 ft bgs

The average horizontal groundwater flow gradients were to the east at 0.01 ft/ft for the shallow
zone and to the south and southeast at 0.009 ft/ft in the deep zone.

April 2010

The April 2010 event found that of the 57 wells gauged, the approximate average groundwater
depths for each zone were all shallower compared to the November 2008 event as presented
below:

o Shallow zone average groundwater depth = 5.5 ft bgs
¢ Intermediate zone average groundwater depth = 7.0 ft bgs
e Deep zone average groundwater depth = 9.4 ft bgs

The lateral groundwater flow gradients and directions were consistent with the previous event in
the shallow groundwater zone (0.01 ft/ft to the east) and deep groundwater zone (0.009 ft/ft to
the southeast).

November 2010

During the November 2010 event, 63 wells were gauged. The event included a missing wells
search for 15 wells; of which 11 were found, 3 were identified as questionable, and 1 was no
longer present because a building had been constructed over that location. Also, 25 wells were
surveyed for locations and/or elevations.

Of the 63 wells gauged (53 shallow, 3 intermediate, 6 deep, and 1 backfill), the approximate
average groundwater depths for each zone were deeper in the shallow and intermediate zones,

but shallower in the deep zone as compared to the April 2010 event as presented below:

e Shallow zone average groundwater depth = 5.7 ft bgs
¢ Intermediate zone average groundwater depth = 8.6 ft bgs
e Deep zone average groundwater depth = 8.9 ft bgs

1.2.3.4 Abandonment of Monitoring Wells

Seven wells were abandoned on March 7 — 8, 2011 per MDNR approval (MDNR, 2010c),
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because they could not be gauged or sampled due to severely damaged wells or the wells
required significant maintenance or repair. The abandoned wells were located in Area 1
(B45CMW-3A, B45CMW-3B, and MW-A15), Sub-area 2A (MW-A16 and MW-A7), Sub-area
6B (MWID), and Sub-area 6C (B25MW4).

1.2.4 Evidence of Active Anaerobic Biodegradation

Active anaerobic biodegradation of chlorinated organics has been documented in Sub-area 2B in
2001. The evidence is based on analytical results and field measurements of biodegradation
parameters in monitoring wells MW-51 and MW-9S) located downgradient of the SWMU 17
source area (Harding ESE, 2002).

Enhanced biodegradation has been documented at Sub-area 2B due to the implementation of
interim action excavation supplemented by the placement of HRC at SWMU 17 (MACTEC,
2006b). The results of comparison of groundwater data collected from 1998 — 2005 prior to the
2005 interim action with data collected from 2008 — 2010 after the interim action indicated
evidence of reductive dechlorination. In the source area, PCE concentrations decreased at
SWMU17-0OB-1 after the interim action with a corresponding increase in degradation products
(1,2-DCE and VC). Also, in a downgradient well, TP-4, chlorinated organic concentrations
reversed an increasing trend prior to the interim action with a decreasing trend after the interim
action (Boeing, 2010a).

A pilot test in Sub-area 6B consisted of the injection of HRC in June 2002 in nine borings around
MW3 and follow-up monitoring in MW3, MW3A (25 ft upgradient), and MW3B (25 ft
downgradient). The monitoring results provided definitive evidence of accelerated reductive
dechlorination through the use of HRC. The dechlorination process was observed to go to
completion with the reduction of TCE to cis-DCE to VC to ethene to ethane (MACTEC, 2004a).
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SECTION 2.0
AREAS AND ISSUES INCLUDED IN FOCUSED CMS

This section presents the specific issues that are addressed in this focused CMS. These issues
have been identified based on the various activities conducted at the site (refer to Section 1.0),
and consistent with the approved CMS Work Plan. Specifically, these issues include:

Issue No. 1:  Sub-areas with risk exceedances,
Issue No. 2:  Light non-aqueous phase liquid (LNAPL) in certain wells,
Issue No. 3:  Exceedance of drinking water standards in groundwater, and

Issue No. 4:  Confirmation that future risk from complete exposure pathways associated
with groundwater will not exceed regulatory acceptable risks; i.e.,
confirmation that the plume is stable.

Details of each of the issues are discussed below.
2.1 ISSUE NO. 1: SUB-AREAS WITH RISK EXCEEDANCES

The risk assessment (RAM, 2004 and Tetra Tech, 2008) did not find risk exceedances related to
soil concentrations to any receptor or any pathway. The only risk exceedances were for exposure
pathways associated with groundwater.

Consistent with the CMS Work Plan, the risks included in the risk assessment (RAM, 2004) have
been re-calculated. These re-calculations are consistent with the methodologies approved for
this site. Specifically, the re-calculated risks include the combined effects of (i) changes in
toxicity, (ii) changes in exposure factors, (iii) use of TPH solubility concentrations for
representative concentrations that exceeded solubility limits, and (iv) change in soil
representative concentrations due to the result of 2005 interim actions. The recalculation of risks
is presented in Appendix C. To ensure consistency with the approved risk assessment, the
representative groundwater concentrations were not revised based on the groundwater data
collected during the 2008 and 2010 groundwater sampling events.

The re-calculated cumulative risks for each receptor in each area/sub-area are summarized on
Table 2-1. The effect of these calculations on the focused CMS is discussed below.

2.1.1 Areas Requiring Further Evaluation

Table 1-1 presents a description of all the risk assessment exposure areas. Refer to Figure 1-1
for the location of these areas. Figure 2-1 and Table 2-2 presents the four sub-areas with risk
exceedances based on the updated results of the RAM and Tetra Tech risk assessments. These
risks require risk management. The remaining 19 areas/sub-areas do not have any risk
exceedances. Thus, with respect to Issue No. 1, related to risk exceedances, the following four
sub-areas and receptors will be considered further in the focused CMS (Section 3.0).
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2.1.1.1 Future Construction Worker: Outdoor Inhalation of Vapors from Groundwater

Groundwater concentrations in the following three sub-areas caused risk exceedances to the
future construction worker due to outdoor inhalation of vapors:

Sub-area 2C Benzene and TPH-GRO,
e Sub-area 3H Mercury and TPH-DRO, and
e Sub-area 6B Benzene, mercury, 1,2-DCE (total), TCE, VC, TPH-GRO, and TPH-DRO.

2.1.1.2 Future Construction Worker: Dermal Contact with Groundwater

Concentrations in the following two sub-areas caused risk exceedances to the future construction
worker due to dermal contact with groundwater:

e Sub-areca2B PCE, and
e Sub-area 6B Benzo(a)anthracene, TCE, and Aroclor 1254,

2.1.2 Risk to Surface Water

No surface water impacts or potential surface water impacts to Cold Water Creek were identified
(RAM Group, 200%h).

2.1.3 Ecological Receptors

There were no unacceptable risks to ecological receptors identified in the risk assessment (RAM,
2004).

2.2  ISSUE NO. 2: PRESENCE OF LNAPL IN CERTAIN WELLS

Sporadic occurrences of LNAPL have been observed in Area 1 and Sub-areas 2A, 2B, 2C, and
3C since 2008 (Figure 2-2). Based on an evaluation of the residual LNAPL at the site discussed
in detail in the Evaluation of Light Non Aqueous Phase Liquid (Boeing, 2011b), LNAPL is not
contributing to the dissolved groundwater impacts in any of the areas; therefore, no further
remedial action is necessary to address LNAPL issues at the site. This evaluation was submitted
to MDNR in February 2011 (Appendix D) and further discussed in Section 4.0.

2.3 ISSUE NO. 3: EXCEEDANCE OF DRINKING WATER STANDARDS

The November 2008, April 2010, and November 2010 groundwater sample results were
compared with screening values for the ingestion and domestic use pathway (RAM, 2010c,fk).
The November 2008 comparison is presented in the memorandum Chemicals in Groundwater
Exceeding Screening Values, Boeing Tract 1, St. Louis Missouri (RAM Group, 2010c), which is
included in Appendix E.

Based on the screening results and data evaluation, 14 chemicals (including TPH-GRO, TPH-
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DRO, and TPH-ORO) in 10 areas/sub-areas exceeded the screening values as shown in Table 2-
3. This issue is further discussed in Section 5.0.

24 ISSUE NO. 4: PLUME STABILITY

To address future risk due to complete routes of exposure associated with groundwater impacts,
it is important to demonstrate plume stability; i.e., decreasing or stable concentrations of
chemicals in groundwater, to ensure that future representative concentrations will not be higher
than current concentrations. This condition will ensure that future risks will be less than current
risks, and hence acceptable. Thus, plume stability will ensure:

1. No future risk exceedances, and
2. Impacted groundwater does not migrate off-site.

To assess plume stability, groundwater monitoring will be conducted for a period of time
sufficient to show a reliably consistent trend in groundwater concentrations. This issue is
discussed in Section 6.0.

2.5 SUMMARY OF AREAS AND ISSUES

Table 2-4 summarizes the specific areas and sub-areas, which have one or more of the four
issues discussed in this focused CMS.
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SECTION 3.0
ISSUE NO. 1 RISK EXCEEDANCES

This section discusses risk exceedances associated with groundwater presented in Section 2.0.
There are four sub-areas with risk exceedances; refer to Figure 2-1. Specifically, these
exceedances are for the construction worker due to direct contact with and outdoor inhalation of
vapors from groundwater. There are no risk exceedances related to soil concentrations. The
remaining 19 areas/sub-areas do not have any risk exceedances and are not discussed further.

This section discusses the preferred alternative to manage these risk exceedances.

3.1 FUTURE CONSTRUCTION WORKER EXPOSURES BY DERMAL CONTACT
WITH GROUNDWATER

Groundwater concentrations in two sub-areas caused risk exceedances to the future construction
worker by dermal contact with groundwater. These sub-areas and the chemicals that caused the
risk exceedance are:

e Sub-area 2B PCE, and
e Sub-area 6B Benzo(a)anthracene, Aroclor 1254, and TCE.

3.1.1 Sub-area 2B/PCE
Carcinogenic Risk

For the construction worker in this sub-area, the cumulative individual excess lifetime cancer
risk (IELCR) was 3.4 x 10™*. The primary contributor to this cumulative IELCR is PCE with an
IELCR of 3.3 x 10* due to dermal contact with groundwater (refer to Table 3B-12(b) in
Appendix C).

Non-carcinogenic Risk

For the construction worker in this sub-area, the cumulative hazard index (HI) was 4.6. The
primary contributor to this cumulative HI is PCE with a hazard quotient (HQ) of 4.3 due to
dermal contact with groundwater (refer to Table 3B-12(b) in Appendix C).

PCE Target Concentration

The carcinogenic and non-carcinogenic risks were calculated using PCE representative
concentration (RC) of 19,115 micrograms per liter (ug/L) based on the concentrations from
several monitoring wells in this sub-area prior to 2004. To reduce risk from this pathway below
the target cumulative IELCR of 1 x 10™ and the target cumulative HI of 1.0, the groundwater RC
of PCE should be below 4,183 ug/L as per the calculations presented in Appendix F. This
concentration is referred to as the calculated target concentration.
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3.1.2 Sub-area 6B/Benzo(a)anthracene

For the construction worker in this sub-area, the cumulative IELCR was 5.1 x 107, which is
below the target cumulative IELCR of 1 x 10®  However, the total IELCR of
benzo(a)anthracene was 5.0 x 107, which is above the target total IELCR of 1 X 10°. The
primary contributor to this total IELCR is due to dermal contact with groundwater (refer to Table
3B-12(b) in Appendix C). This risk was calculated using benzo(a)anthracene RC of 126 pg/L
based on the concentrations detected once in one well (RC2) in July 2000 with 10 non-detectable
concentrations in six other wells. To reduce risk from this pathway below the target total IELCR
of 1 x 107, the groundwater RC of benzo(a)anthracene should be below 26 pg/L, the calculated
target concentration (refer to Appendix F).

In recent sampling events in 2008 and 2010, 13 samples from 8 wells in 2008 and 2010 yielded
all non-detects (<10.0 to <17.0 pg/L) with detection limits below the target concentration.
Therefore, benzo(a)anthracene is not a concern.

3.1.3 Sub-area 6B/Aroclor 1254

For the construction worker in this sub-area, the cumulative IELCR was 6 x 10" (Table 7 in
Tetra Tech, 2008). The primary contributor to this cumulative IELCR is Aroclor 1254 IELCR
of 5.3 x 10" due to dermal contact with groundwater. This risk was calculated using exposure
point concentration (EPC) of 580 pg/L based on the maximum detected concentrations of two
detected concentrations (one each in two wells, RC1 and RC2) in July 2000 with 12 non-
detectable concentrations in 11 other wells. To reduce risk from this pathway below the target
IELCR of 1 x 10, the groundwater EPC of Aroclor 1254 should be below 64 pg/L, the
calculated target concentration (refer to Appendix F).

In recent sampling events in 2008 and 2010, 9 samples from 6 wells in 2008 and 2010 yielded all
non-detects (<1.0 to <2.08 pg/L) with detection limits below the target concentration. Therefore,
Aroclor 1254 is not a concern.

3.1.4 Sub-area 6B/TCE

For the construction worker in this sub-area, the cumulative HI was 880 (Table 7 in Tetra Tech,
2008). The majority contributor to this cumulative HI was due to outdoor inhalation of vapors
from groundwater, which is addressed in Section 3.2.

Of the remaining cumulative HI, TCE HQ of 1.6 was due to dermal contact with groundwater,
which was calculated using EPC of 1,400 pg/L based on the concentrations from several
monitoring wells in this sub-area prior to 2004. To reduce risk from dermal contact with
groundwater below the target HI of 1.0, the groundwater target concentration of TCE was
calculated as 13 ug/L (refer to Appendix F).
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3.2 FUTURE CONSTRUCTION WORKER EXPOSURES BY OUTDOOR
INHALATION OF VAPORS FROM GROUNDWATER

Groundwater concentrations in the following three sub-areas caused risk exceedances to the
future construction worker due to outdoor inhalation of vapors:

e Sub-area 2C Benzene and TPH-GRO,
e Sub-area 3H Mercury and TPH-DRO, and
e Sub-area 6B Benzene, mercury, 1,2-DCE (total), TCE, VC, TPH-GRO, and TPH-DRO.

Per Tetra Tech risk assessment, the risks for outdoor inhalation of vapors from groundwater to
the construction worker were estimated using a trench model as discussed in the Voluntary
Remediation Program Risk Assessment Guidance (Virginia Department of Environmental
Quality (VDEQ)) with the following assumptions:

Trench dimension of 8 ft length, 3 ft width, and 8 ft depth;

Groundwater present in the trench at all times;

Exposure duration of 1 year and exposure frequency of 125 days/year; and
Exposure time of 4 hrs/day.

These assumptions are overly conservative and not reasonable for the calculation of risk as
discussed below.

The trench dimension assumed is small and it is highly unlikely that a construction worker will
work continuously in such a trench for 4 hrs/day for 125 days. If a construction worker is
working in a trench with larger dimensions, the volume of air mixed with the vapors emitting
from groundwater on the trench floor will increase. This will reduce the air concentration in the
trench, and hence the risk to construction worker will decrease. Therefore, the assumptions used
to calculate risks overestimate the risks.

The trench model assumes the depth to groundwater is less than 8 ft bgs resulting in standing
water in the trench continuously for 125 days. This is unlikely since the trenches would typically
be dewatered before and during major construction activities. Often time, the depth to
construction will be in the 3 — 5 ft bgs range where the utilities are present; therefore,
groundwater will not be present in such a trench.

In addition, trench entry would require compliance with Occupational Safety and Health
Administration (OSHA) requirements such as air monitoring prior to a construction worker
entering the trench. If air monitoring revealed a potential hazardous situation, a construction
worker would not work in the trench or would be required to wear protective gear. Further,
construction activities involving subsurface excavation in the sub-areas with risk exceedances to
the construction worker will require the use of a health and safety plan (HASP), personal
protective equipment (PPE), and monitoring to protect the construction worker.

In summary, based on the very conservative assumptions used to estimate the risks per the trench
model, the OSHA requirements, the use of a HASP, PPE, and air monitoring, the future
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construction worker would not be exposed to unacceptable risks due to outdoor inhalation of
vapors from groundwater.

3.3 CONCLUSIONS

Based on the above evaluation, the only receptor potentially exposed to unacceptable risk is the
future construction worker due to dermal contact with groundwater for PCE in Sub-areas 2B and
TCE in Sub-area 6B.

The risk will be managed through the use of activity use and limitations (AULs). Specifically, a
HASP will be developed for all construction projects that require sub-surface excavation in Sub-
areas 2B and 6B if dermal contact with groundwater is likely. The specifics of the HASP will be
developed prior to initiating construction in these sub-areas.

Other criteria to be followed during soil excavation activities are described in the Boeing

Permitted Facility Excavated Soil Management Plan (Boeing, 2011a); a copy is provided in
Appendix G.
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SECTION 4.0
ISSUE NO. 2 PRESENCE OF LNAPL IN CERTAIN WELLS

Sporadic occurrences of LNAPL have been observed in Area 1 and Sub-areas 2A, 2B, 2C, and
3C since 2008 (Figure 2-2). Based on an evaluation of the residual LNAPL at the site discussed
in detail in the Evaluation of Light Non Aqueous Phase Liquid (Boeing, 2011b), LNAPL is not
contributing to the dissolved groundwater impacts in any of the areas; therefore, no further
remedial action is necessary to address LNAPL issues at the site. This evaluation was submitted
to MDNR in February 2011 (refer to Appendix D).

This section will be finalized based on our upcoming discussions with MDNR.
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SECTION 5.0
ISSUE NO. 3 EXCEEDANCE OF DRINKING WATER STANDARDS

This section addresses Issue No. 3, the exceedance of drinking water standards (DWS). The risk
assessment (RAM, 2004 and Tetra Tech, 2008) was prepared under the assumption that
groundwater at the site and in the immediate vicinity is not currently being used as a source for
domestic use and will not be used for domestic purposes in the future. However, a few wells in
10 areas/sub-areas of the site exceed the DWS or equivalent.

The following text presents (i) the areas of the site where groundwater concentrations since 2008
have exceeded the DWS or equivalent, (ii) an evaluation of groundwater use at the site and the
immediate vicinity, and (iii) the management plan for this issue.

51 AREAS WITH CHEMICAL CONCENTRATIONS THAT EXCEED
GROUNDWATER SCREENING LEVELS

The November 2008 groundwater sample results were compared with the DWS or equivalent
values for the domestic use pathway. The results are presented in the RAM Group memorandum
Chemicals in Groundwater Exceeding Screening Values, Boeing Tract 1, St. Louis Missouri
(RAM Group, 2010c); refer to Appendix E. Per this evaluation, 14 chemicals exceed DWS or
equivalent and are site related. Subsequent two sampling events in April and November 2010
confirmed this evaluation.

Table 2-3 summarizes the site-related chemicals that exceed the DWS or equivalent based on the
groundwater results of the November 2008, April 2010, and November 2010 events.

5.2  ANALYSIS OF CURRENT GROUNDWATER USE
5.2.1 Identification of Existing Water Supply Wells

According to the RFI (MACTEC, 2004b), eight private wells were identified within a 3-mile
radius of the Formerly Utilized Sites Remedial Action Program (FUSRAP) North County Site
consisting of the St. Louis Airport Site (SLAPS) and the Hazelwood Interim Storage Site (HISS)
(USACE, 2003). Well depths range from 35 ft to 400 ft and none are currently used as a
drinking water source. Four are irrigation wells and one is an industrial supply well. Three other
wells had been used for domestic purposes, but were capped and abandoned in 1962, 1968, and
1979 (BNI, 1992). Most of these wells were installed into fractured bedrock for better yields
than can be obtained from the shallow unconsolidated formation (USACE, 2003).

5.2.2 Reasonable Probability of Impact by Site Chemicals of Concern
There is no probability of impact to the off-site wells identified above since (i) the site COCs

plume has been defined on-site, and (ii) the groundwater flow direction at the site is to the east
and southeast away from the wells.
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5.2.3 Current Groundwater Use Pathway

The groundwater use pathway (domestic consumption) is not complete at the site, nor within
three miles of the site based on previous investigations (see above).

5.3  ANALYSIS OF FUTURE GROUNDWATER USE

The site and vicinity are highly developed with commercial/industrial facilities primarily
associated with the adjacent St. Louis Lambert International Airport. Future development would
likely consist of renovations and redevelopment for similar purposes.

The primary source of drinking water in the St. Louis area is surface water from the Mississippi,
Missouri, and Meramec Rivers. Aquifers also exist in both the bedrock and unconsolidated
deposits along the Mississippi and Missouri Rivers; however, bedrock aquifers are generally not
utilized for drinking water purposes in the St. Louis area. At its closest point, the Missouri River
is about three miles to the northwest of the site and the groundwater flow at the site is towards
the east and southeast away from the river in the site vicinity (MACTEC, 2004b).

5.3.1 Identification of Groundwater Zones

The hydrogeologic units at the site consist of shallow surficial groundwater, deep surficial
groundwater, and bedrock (MACTEC, 2004b).

The unconsolidated surficial (non-bedrock) groundwater has been divided into two zones:
shallow groundwater and deep groundwater, based upon lithology, occurrence of groundwater,
and groundwater geochemistry. These two groundwater zones are separated by a low
permeability clay (aquitard). Differences between the shallow and deep geochemical parameters
measured at the site and at SLAPS along with a comparison of radioisotope concentrations
between the zones conducted at SLAPS suggest no or limited hydraulic communication between
the zones (MACTEC, 2004b).

The surficial groundwater is underlain by limestone bedrock. Shale bedrock overlies the
limestone in the southwest portion of the site, but is absent to the east and north. The three
groundwater intervals can be further described as follows (MACTEC, 2004b):

e Shallow Groundwater — extends from ground surface to the top of the organic silt layer
that overlies the dense clay. Groundwater in this zone typically extends from about 4 to
20 feet bgs.

e Deep Groundwater — includes the low permeability clay (aquitard) that separates the deep
and shallow groundwater zones and the underlying silty clay and basal sands and gravel
above the bedrock. Groundwater in this zone is present from about 20 to 80 feet bgs;
however, much of this interval is low permeability clay.

e Limestone Bedrock — includes the Ste. Genevieve and St. Louis limestones that underlie
the unconsolidated materials. Groundwater in this zone is typically deeper than 80 feet
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bgs. The shale bedrock (Cherokee and Marmaton Groups) that underlies the west part of
the site does not produce usable quantities of groundwater due to low permeability.

Refer to the RFI (MACTEC, 2004b) for a more detailed description of the geology and
hydrology.

5.3.1.1 Shallow Groundwater

The shallow groundwater zone is unconfined and extends from the land surface to the top of the
organic silt. Groundwater is typically encountered at 4 to 14 ft bgs. The lithology consists of fill
material, loess, and the uppermost beds of lake deposits. At SLAPS, the shallow groundwater
was characterized by highly variable groundwater geochemistry including elevated
concentrations of sulfates, calcium, nitrate, sodium, and chloride compared to deep groundwater
(USACE, 2003).

5.3.1.2 Deep Groundwater

The deep groundwater zone at the site includes the low permeability clay (aquitard) and the
underlying silty clay and basal sands and gravels. The lithology within a few feet of the top of
the bedrock is highly variable with most areas having tight clay with gravel within the clay
matrix. A few areas had a more permeable sand and gravel zone above bedrock. Given the
limited occurrence (two borings) of sand and gravel above bedrock, these permeable zones are
not considered interconnected, but instead constitute hydraulically isolated beds.

At SLAPS, the deep groundwater was characterized by "remarkably uniform chemical character"
(USACE, 2003), with alkalinity as one of the dominant components. The deep groundwater had
lower concentrations of calcium, potassium, sodium, magnesium, and iron. Sulfate and chloride
were present at very low concentrations (USACE, 1998). The deep groundwater zone also had
significantly lower tritium concentrations indicating groundwater older than 50 years (USACE,
1998).

5.3.1.3 Discussion of Shallow and Deep Groundwater

The shallow and deep groundwater zones are considered hydrologically separate, with low or
negligible communication between the zones. This is supported by the following:

e Laboratory and field hydraulic conductivity measurements confirm a low permeability
clay separating the two groundwater zones.

e At SLAPS, groundwater geochemistry and tritium concentrations are significantly
different for the shallow and deep groundwater zones.

e At the site, groundwater geochemistry had similar differences as observed at SLAPS
between the shallow and deep groundwater zones.

e Potentiometric groundwater levels are significantly different between the shallow and
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deep groundwater zones.

e The occurrence and distribution of COCs is significantly different between the shallow
and deep groundwater zones.

Both the shallow and deep groundwater zones have been impacted by site-related inorganic and
organic chemicals. No evidence of off-site impacts has been identified.

The shallow and deep groundwater zones are not currently used as a supply for drinking water.
The shallow groundwater zone is not reasonably expected to be used in the future due to:

e Anthropogenic impacts typical of near surface groundwater intervals that are exposed to
surface runoff, near surface sources such as sewer pipes, leaks and emissions from
automobiles, above ground and underground storage tank system spills and releases, dry
cleaners releases, and other activities common in highly developed commercial and
industrial settings,

e Availability of adequate municipal water supply systems that are sourced by surface
water from the Mississippi, Missouri, and Meramec Rivers, and

e Planned AULs.

The deep groundwater zone is not a probable source of future water supply, based on the
availability of adequate municipal water supply systems and planned AULs.

If the shallow or deep groundwater zones were considered for water supply purposes, it is
unlikely that either could provide the quantity of water needed to support the
commercial/industrial facilities typical of this area. Also, considering the presence of adequate
municipal supplies, it is not likely that these groundwater zones would be considered.

5.3.1.4 Bedrock Groundwater

The site is located in an area that is not considered favorable for the development of high-yield
wells in bedrock aquifers due to "yields generally less than 50 gallons per minute (gpm) in
shallow aquifers containing potable water; deeper aquifers yield saline water" (Miller et al.,
1974, Figure 11, p. 20). The site is in an area mapped as having high chloride content
(approximately 50 milligrams per liter (mg/L)) in the uppermost (Group 1) limestone bedrock
aquifer (Miller et al., 1974, Figure 12, p.28). High sulfate concentrations were also reported for
areas underlain by Pennsylvanian age rocks, which would include the site due to the presence of
the Cherokee and Marmaton Groups. Therefore, the water quality of the uppermost bedrock
aquifer is likely poor and not suitable as potable water (MACTEC, 2004b).

The bedrock of Pennsylvanian age shales, interbedded with thin sandstone, siltstone, coal, and
limestone beds, does not produce usable quantities of groundwater due to low permeability.
These formations are considered an aquitard or barrier to groundwater flow, and in part, protect
the lower limestone (Group 1) aquifers from potential impacts from the surface (MACTEC,
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2004b).

Based on the degree and extent and locations of impact identified in the deep groundwater zone
(MACTEC, 2004b), it is unlikely that the underlying bedrock groundwater zone has been
impacted.

If the bedrock groundwater zone was considered for water supply purposes, it is unlikely that it
could provide the quantity of water needed to support the commercial/industrial facilities typical
of this area, since it is considered massive with limited development of secondary porosity in the
site area (MACTEC, 2004b). Also, considering the presence of adequate municipal supplies and
the planned AULSs, it is not likely that this groundwater zone would be considered.

5.4 MANAGEMENT PLAN

Management of the impacted groundwater at the site will be controlled by the establishment of
AULs to prevent both groundwater use and residential property use. The draft AULs are
included in Appendix H.

5.5 CONCLUSIONS

The domestic groundwater use pathway for the three groundwater zones at the site is not
complete considering the following:

e The groundwater underlying the site is not currently used as a drinking water supply.

e The groundwater underlying the site is not likely to be used in the future for drinking
water purposes given (i) the industrial/urban setting, (ii) the zones could not provide an
adequate quantity of water to support the commercial/industrial facilities typical of the

airport vicinity, and (iii) the availability of an adequate public water supply system.

e The primary source for drinking water in the City of St. Louis and St. Louis County is
surface water obtained from the Missouri River, Mississippi River, and Meramec River.

e Boeing will implement AULSs at the site that will prevent on-site use of groundwater for
domestic uses and prevent land use for residential purposes.
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SECTION 6.0
ISSUE NO. 4 PLUME STABILITY

The site has undergone several activities to reduce the chemical concentrations in the
groundwater including removal of sources (SWMUs and USTs), interim actions (soil
excavations, LNAPL removal, and addition of biostimulants), and natural attenuation. To
address future complete routes of exposure associated with groundwater impacts, plume stability
is important to ensure that future representative concentrations will not be higher than current
concentrations. This condition will ensure that future risks will be less than current risks and
hence acceptable. It is necessary to confirm and document plume stability, i.e., the COC
concentrations in groundwater are stable or decreasing with time.

Thus, plume stability will ensure:

1. No future risk exceedances, and
2. Impacted groundwater does not migrate off-site.

To assess plume stability, groundwater monitoring will be conducted for a period of time
sufficient to show a reliably consistent stable or decreasing trend in groundwater concentrations.

The selection of wells for groundwater monitoring will be based on the objective of evaluating
plume stability. Groundwater impacts at this site are not due to a single source, but are a result
of several historic sources. The monitoring plan is based on the recognition that there are several
small mostly localized plumes. Each risk area/sub-area has one or more different sources,
several of which have undergone interim actions. Thus, each area/sub-area, even those located
adjacent, may have potentially different COCs.

6.1 GROUNDWATER MONITORING WORK PLAN

The work plan includes a selection of COCs, areas and sub-areas to be monitored, monitoring
wells to be used for monitoring, the groundwater sampling methods, the laboratory analysis
parameters, quality assurance and quality control (QA/QC) procedures, data evaluation criteria to
demonstrate plume stability, and schedule and reporting.

6.1.1 Selection of Chemicals of Concern for Groundwater Monitoring

The groundwater monitoring for plume stability is focused on the specific chemicals that
contributed most to the calculated risk. Conservatively, the plan includes all chemicals for which
the individual risk exceeded 10% of the acceptable risk. Therefore, all COCs with risk greater
than IELCR of 1 x 10 or HQ of 0.1 were included. The factor of 10% was selected because
considering that the sources have been removed, it is highly unlikely that concentrations will
increase by a factor of 10.

Chemicals that meet the above criteria are listed on Table 6-1 and include nineteen chemicals.

Of these, the following six chemicals had very few concentrations above the reporting limits.
Therefore, these six COCs will be eliminated from the monitoring plan as explained below:
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Sub-area 3H

e Methylene chloride

o It is known that this is a common laboratory contaminant.

o Three samples were analyzed. One sample had a detected concentration of 5.3 pg/L
(J-value) and two samples had concentrations below reporting limits (<5 pg/L and
<20 pg/L).

o The risk greater than 10% of target risk is due to outdoor inhalation of vapors from
groundwater by the construction worker (Tetra Tech, 2008). These calculations are
based on unrealistic assumptions.

e Mercury

o One sample was analyzed and had a concentration of 0.5 pg/L in 2003.

o Seven samples from two wells were collected in 2008 and 2010. Of these samples,
one sample had a concentration of 0.06 pg/L (J-value) and six samples had
concentrations below reporting limits (<0.2 ug/L). The latest three samples indicated
concentrations below the reporting limits.

o The risk greater than 10% of target risk is due to outdoor inhalation of vapors from
groundwater by the construction worker (Tetra Tech, 2008). These calculations are
based on unrealistic assumptions.

Sub-area 6B

e Aroclor 1254

O

Historically, 14 samples were collected. Of these, 12 samples had concentrations
below reporting limits (<0.5 to <1.0 pg/L). Only two samples had detected
concentrations (11 ug/L at RC1 and 580 pg/L at RC2 in 2000).

The risk greater than 10% of target risk is due to dermal contact with groundwater by
the construction worker (Tetra Tech, 2008). The EPC used to calculate the risk for
this pathway was based on the maximum detected concentration.

In 2008 and 2010, nine samples from six wells were collected. All nine samples had
concentrations below reporting limits (<1.0 to <2.08 pg/L). Therefore, the risk based
on the recent results will be significantly lower than 10% of target risk.

e Benzo(a)anthracene

@]

Historically, 11 samples were collected. Of these, one sample had detected
concentration of 250 ug/L (at RC2 in 2000) and ten samples had concentrations
below reporting limits (<5 pg/L).

The risk greater than 10% of target risk is due to dermal contact with groundwater by
the construction worker (Appendix C and Tetra Tech, 2008).

In 2008 and 2010, 13 samples from eight wells were collected. All 13 samples had
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not-detected results (<10.0 to <17.0 pg/L). Based on the recent analytical results, the
risk for this pathway will be lower than 10% of target risk.
o The primary source in Sub-area 6B is chlorinated solvents.

e Chloroform

o It is known that this is a common laboratory contaminant.

o Historically, 157 samples were collected. Of these, only six samples had detected
concentrations (from 5.4 to 11.0 ug/L) and 151 samples had concentrations below
reporting limits (<1.0 to <500 pg/L).

o The risk greater than 10% of target risk is due to outdoor inhalation of vapors from
groundwater by the construction worker (Tetra Tech, 2008). These calculations are
based on unrealistic assumptions.

o In 2008 and 2010, 21 samples from eight wells were collected. All 21 samples had
concentrations below reporting limits (<5.0 to <1,000 pg/L).

o The primary source in Sub-area 6B is chlorinated solvents.

¢ Dichlorodifluoromethane (Freon-12)

o It is known that this is a common laboratory contaminant.

o Historically, 124 samples were collected from 15 wells. Of these, two samples had
detected concentrations (2.6 pug/L and 700 pg/L in 2003). The remaining 122
samples had concentrations below reporting limits (<1.0 to <100 pg/L).

o The risk greater than 10% of target risk is due-to indoor inhalation of vapors from
groundwater by the indoor worker and outdoor inhalation of vapors from
groundwater by the construction worker (Tetra Tech, 2008).

o In 2008 and 2010, 21 samples from eight wells were collected. Of these, 20 samples
had not-detected results (<10.0 to <2,000 pg/L). Only one sample had detected
concentration of 2,000 pg/L. with “J” laboratory qualifier, which is estimated
concentration.

o The detects (3 of 145 samples from up to 15 wells) are very few and sporadic.

o The primary source in Sub-area 6B is chlorinated solvents; therefore, this chemical is
not believed to be site related.

6.1.2 Areas and Sub-areas

Based on the above considerations, 11 areas/sub-areas, namely 2B, 2C, 3A, 3B, 3F, 3G, 3H, 4,
6B, 6C, and 9, had chemical concentrations that caused risks of 10% the target risk or greater.

Five of these areas/sub-areas (3B, 3F, 3G, 4, and 9) do not have monitoring wells. The COCs in
these areas/sub-areas did not cause risk exceedances and consist of mostly TPH-GRO, TPH-
DRO, and TPH-ORO with benzene in only one sub-area. These chemicals readily biodegrade
with time and the sources have been removed. Therefore, it is very unlikely that chemical
concentrations of these chemicals would increase with time. Additionally, risk was calculated
using data collected prior to 2004; therefore, the current chemical concentrations should be less
and likely no longer contributing to 10% of the target risk. Therefore, it is not necessary to
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install monitoring wells in these five areas/sub-areas.
6.1.3 Selection of Monitoring Wells

It is important to select monitoring wells based on the specific groundwater COCs in each
area/sub-area. In each area/sub-area, selected wells will be upgradient of the source, within the
source area, and just downgradient of the source, if possible. In some areas only source wells
may be available. Table 6-2 lists the 22 wells to be monitored, including 1 backfill, 16 shallow,
3 intermediate, and 2 deep zone wells.

6.1.4 Groundwater Sampling Methods

To the extent possible, groundwater sampling will be performed using snap sampling systems
with a few wells using low-flow methods. Application of snap samples at this site has been
approved by MDNR (MDNR, 2011). Of the 22 wells, about 19 wells will use snap samplers
(wells that are 2-inch or greater diameter), and 3 wells will be sampled using low-flow methods
(wells less than 2-inch diameter). Table 6-2 indicates the preferred sampling method for each
monitoring well. Some wells will be sampled using a peristaltic pump, which will be determined
at the time of sampling due to conditions that are not conducive to low-flow sampling, such as,
presence of LNAPL, short water columns, well obstructions, or other issues.

6.1.5 Laboratory Analysis Methods
The following are the laboratory analysis methods to be used for the various COCs:

o EPA Method 8260 for VOCs and/or TPH-GRO, and
o EPA Method 8270 for TPH-DRO and/or TPH-oil range organic (ORO).

Note the wells in each area/sub-area will be sampled for the COCs per Table 6-1.

Should there be increasing concentrations in TPH-GRO, TPH-DRO, or TPH-ORO, it may be
necessary to select a few samples for fractionation analysis of the aliphatic and aromatic carbon
ranges.

6.1.6 Quality Assurance and Quality Control Samples

Field QA/QC samples will include blind duplicates (at rate of 5%), field equipment rinsate
blanks (one per day from decontaminated equipment), and trip blanks (one per shipment of VOC
samples). The duplicates and field equipment rinsate blanks will be analyzed for the same

parameters as the original samples. The trip blanks will be analyzed for VOCs using Method
8260.

6.1.7 Groundwater Gauging

The shallow and intermediate wells in Table 6-2 will continue to be gauged during the
groundwater sampling events to estimate groundwater flow gradients and directions and to
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monitor the presence and thickness of LNAPL in the few wells with minor residual LNAPL. All
seven deep wells will continue to be gauged.

6.2 DATA EVALUATION CRITERIA

The data will be evaluated to demonstrate plume stability. Some or all of the following methods
will be used to evaluate the data:

Chemical concentration contour maps,
Concentration vs. time plots,
Concentration vs. distance plots, and
Statistical and visual analysis of plots.

bl ol

6.3 SCHEDULE AND REPORTING

Groundwater monitoring will be performed on a semi-annual basis, data will be evaluated and a
brief transmittal letter will be submitted to the agencies with the data. The transmittal letter will
summarize the results of the sampling. Comprehensive reports will be submitted annually. Once
plume stability can be demonstrated, groundwater monitoring will cease.

6.4 INCREASING CHEMICAL CONCENTRATIONS
Should chemical concentrations show a consistent increase in concentrations, then the
circumstances of the increase will be evaluated to determine the cause. Based on the evaluation

results and the specific circumstances, it may be necessary to evaluate appropriate remedial
options for implementation.
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SECTION 7.0
EVALUATION AND SELECTION OF REMEDIAL ALTERNATIVES

The CMS Work Plan (RAM Group, 2010e) determined that some sub-areas with risk
exceedances may require additional actions. However, additional work performed as part of the
focused CMS and presented in the previous sections has identified the following issues:

Risk exceedances to the future construction worker,
Presence of LNAPL in certain wells,

Exceedance of DWS, and

Plume stability.

Hw

These issues can be managed using the following:

e Area-specific HASPs, PPE, and monitoring to protect the future construction worker

e AULsto:
- Prevent on-site groundwater use for potable purposes,
- Prevent future on-site land use for residential,
- Restrict intrusive construction, and
- Perform construction activities under the control of an appropriate HASP.

e Groundwater monitoring to ensure future risks are acceptable

Therefore, it is not necessary to evaluate active remediation alternatives, since the above risk
management activities are sufficient and appropriate.

The following remedial options are recommended:
7.1 REMEDIAL OPTIONS
7.1.1 Remedial Options to Address Vapor Inhalation and Dermal Contact Risks

In the CMS Work Plan (RAM Group, 2010¢), feasible remedial alternatives were to be identified
and evaluated on an area-specific basis to determine the recommended remedial alternative(s).
This was based on indoor and outdoor vapor risk exceedances to non-residential workers,
outdoor workers, and future construction workers.

However, during the focused CMS, the risks were re-evaluated using methodologies approved
for this site (refer to Appendix C), and the only risk exceedances are due to outdoor inhalation of
vapors from groundwater and dermal contact with groundwater by the future construction
worker. The vapor inhalation risk exceedances are for Sub-areas 2C, 3H, and 6B and the dermal
contact risk exceedances are for Sub-areas 2B and 6B.

Since the exposure to future construction workers is very limited, controllable, and can be
scheduled, it is not necessary to implement active remedial options. The future construction
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worker exposures can be readily mitigated through the use of HASPs specific to each of these
sub-areas. The HASP would be modified to address the specific construction project activity and
would specify the appropriate PPE, monitoring equipment, and procedures needed to protect the
future construction worker.

These HASPs would only be needed for construction projects that require subsurface excavations
in Sub-areas 2C, 3H, and 6B due to outdoor inhalation and in Sub-areas 2B and 6B if the
construction results in contact with groundwater. The need to continue utilizing the HASP for
future construction worker activities will be determined through the use of groundwater
monitoring until concentrations of the COCs are below the sub-area specific target
concentrations. The requirement for use of HASPs for each of the sub-areas will be controlled
through AULs.

7.1.2 Remedial Options to Address LNAPL

In the CMS Work Plan (RAM Group, 2010¢), remedial options were to be considered to address
the trace presence and sporadic occurrence of LNAPL. However, during the focused CMS, the
presence of LNAPL was evaluated (refer to Section 4.0 and Appendix D). Based on this
evaluation, LNAPL is not contributing to the groundwater impacts in any of the areas; therefore,
no further remedial action is necessary to address LNAPL issues at the site. This applies to Area
1 and Sub-areas 2A, 2B, 2C, and 3C.

7.1.3 Remedial Options to Address Exceedance of Drinking Water Standards

In Section 5.0 the specific areas/sub-areas of the drinking water exceedances have been
identified and an evaluation of groundwater use has been performed. Fourteen chemicals have
exceeded the DWS or equivalent at least once during the three groundwater sampling events
performed since 2008 at various locations on-site. However, as discussed in Section 5.0, the
drinking water pathway is not complete at the site. To prevent future use of the site groundwater
for drinking water purposes, AULs will be implemented.

7.1.4 Remedial Options to Address Plume Stability

The CMS Work Plan (RAM Group, 2010e) stated that if groundwater concentrations are not
stable, then remedial alternatives may need to be considered. Groundwater monitoring will be
used to monitor, verify, and document plume stability. A groundwater monitoring plan is
presented in Section 6.0. If the plume is stable or decreasing, monitoring will be discontinued.
If significant continued increasing trends in chemical concentrations occur, then active measures
will be evaluated and applied, if necessary, based on the specific situation.

7.1.5 Activity and Use Limitations
The proposed AUL language is presented in Appendix H. The AULs were developed in
accordance with Section 11.0 and Appendix J of the Departmental MRBCA Guidance Document

(MDNR, April 2006, Updated June 2006 and June 2008) and the Missouri Environmental
Covenants Act (Missouri General Assembly, 2008). The AULs will be used for the following
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. purposes:

e To prevent future use of groundwater at the facility for potable purposes.

e To restrict future use of the facility to commercial or industrial purposes only. No
residential or other unrestricted use will be permitted.

e To restrict intrusive subsurface construction and maintenance activities in the four sub-
areas with risk exceedances to future construction workers, unless performed using
specific procedures. The necessary procedures will be based on assessing the subsurface
conditions. The construction worker will use appropriate PPE and monitoring equipment
under the direction of an area-specific HASP modified to address the specific intrusive
activities.

The AULs will be durable, reliable, and enforceable. Boeing and the MDNR will establish
appropriate enforcement mechanisms for the AULs.
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SECTION 8.0
EVALUATION OF FINAL CORRECTIVE MEASURE ALTERNATIVES

The selected alternatives consist of the following:

e Area-specific HASPs, PPE, and monitoring equipment to protect the future construction
worker

e AULsto:
- Prevent on-site groundwater use for potable purposes,
- Prevent future on-site land use for residential or other non-restricted purposes, and
- Restrict intrusive construction or maintenance without assessing subsurface
conditions and performing work activities under the control of an appropriate HASP.

¢ Groundwater monitoring to ensure plume stability

Final corrective measures for the site were evaluated to ensure that they satisfy the following
standards specified in the RCRA Corrective Action Plan (USEPA, 1994):

¢ Protect human health and the environment
o Attain media cleanup standards
e Control sources of releases
e Comply with applicable waste management standards

e Other factors
- Long-term reliability and effectiveness
- Reduction in toxicity, mobility, or volume of wastes
- Short-term effectiveness
- Implementability
- Cost

The following subsections discuss the above criteria for each alternative.
8.1 PROTECT HUMAN HEALTH AND THE ENVIRONMENT
Corrective measures technologies and the final remedy must be protective of human health and
the environment. The risk exceedances, as discussed in Section 3.0, are only for future

construction worker exposures to outdoor inhalation and/or dermal contact with groundwater in
four sub-areas.

The AULs are designed to be protective of human health and the environment. Groundwater

monitoring is performed to ensure plume stability, which will prevent future risk exceedances;
thus, also protective of human health and the environment.
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The site is owned by Boeing, GKN, and the Airport and access to all areas is strictly controlled
by security personnel, fencing, and access badges. These groups also have strict requirements
for use of HASPs, PPE, monitoring, OSHA training and medical surveillance for personnel and
contractors involved in construction that accesses impacted sub-surface materials as required by
the excavated soil management plan (Appendix G). Therefore, these controls will ensure the
AULSs will be enforced.

8.2 ATTAIN MEDIA CLEANUP STANDARDS

The target concentrations were calculated in Appendix F for chemicals that exceeded the target
risk levels due to dermal contact with groundwater by the construction worker. To clean up
groundwater to meet these target concentrations are not necessary at the site since the AULs will
be in place. If the groundwater concentrations are below the target concentrations, the AULs
would not be necessary since the target concentrations are protective of the future construction
worker due to dermal contact with groundwater.

Area-specific HASPs, PPE, and monitoring equipment will be utilized to protect the future
construction worker. Groundwater monitoring will determine when target concentrations have
been attained that are protective of the future construction worker; and thus, the need for area-
specific HASPs will no longer be necessary.

83 CONTROL SOURCES OF RELEASES

All sources have been removed during interim actions and only residual impacts remain. All
except SWMUs #3 and #21 associated with Boeing’s active industrial waste water treatment
plant (WWTP), have been closed or are no longer in use (refer to Table 8-1). Of the 68 USTs,
10 are still present, of which nine are still active (refer to Table 8-2).

8.4 COMPLY WITH APPLICABLE WASTE MANAGEMENT STANDARDS

Per the activities recommended in this focused CMS, the only wastes generated will include
investigation-derived wastes consisting of purged groundwater, decon water, and disposables.
Disposables will also be generated by the future construction worker related to PPE and

monitoring required under the area-specific HASPs.

All wastes will be handled, stored, transported and disposed following applicable local, state, and
federal requirements for Boeing activities.

Construction activities may also generate impacted soil wastes during excavation activities and
impacted waste groundwater during dewatering activities. Excavated soil will be managed in
accordance with the soil management plan in Appendix G.

8.5 OTHER FACTORS

USEPA’s (1994a) RCRA Corrective Action Plan cites other general factors for consideration in
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selecting a final remedy. These factors represent a combination of technical measures and
management controls, including an evaluation of long-term and short-term effectiveness, waste-
reduction effectiveness, implementability, and cost. This section addresses the physical and
administrative feasibility of implementing remedial systems. Physical feasibility relates to the
constraints that could inhibit the installation/construction of remedial systems including
buildings and access considerations. Administrative feasibility includes issues such as
permitting and regulatory considerations.

8.5.1 Long-term Reliability and Effectiveness
8.5.1.1 Area-specific Health and Safety Plans

HASPs are reliable and effective as long as there is adequate control over the construction
activities that will cause potential exposure to the future construction worker to impacted
subsurface materials. It is also important that the HASPs are developed for each specific sub-
area and addresses the specific chemicals, media, and depths of impact that cause risk
exceedances to the workers. The area-specific HASPs must be further modified for each use
based on the specific worker activities planned and the current sub-surface conditions. AULs
will require the use of HASPs for those specific sub-areas with risk exceedances to the future
construction worker.

8.5.1.2 Activity and Use Limitations
AULs that are durable, reliable, and enforceable are reliable and effective for protecting potential

receptors from subsurface impacts, thereby eliminating possible human exposure pathways to
impacted groundwater and subsurface soil. The AULs will be used to:

e Prevent on-site groundwater use for potable purposes,

e Prevent future on-site land use for residential or other non-restricted purposes, and

e Restrict intrusive construction or maintenance without assessing subsurface conditions
and performing work activities under the control of an appropriate HASP.

8.5.1.3 Groundwater Monitoring for Evaluation of Plume Stability

Groundwater monitoring is an effective and reliable method to obtain data for evaluation of
plume stability and is the typical industry practice used. The groundwater monitoring plan
presents specify the monitoring wells to be sampled, the chemicals and methods for laboratory
analysis, and the QA/QC procedures to be used.

8.5.2 Reduction in Toxicity, Mobility, or Volume of Wastes

8.5.2.1 Area-specific Health and Safety Plans

HASPs will not cause a reduction in toxicity, mobility, or volume of wastes; however, HASPs
will prevent unacceptable exposures to the affected future construction workers.
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8.5.2.2 Activity and Use Limitations

AULSs will not cause a reduction in toxicity, mobility, or volume of wastes; however, AULs will
prevent unacceptable exposures to human receptors.

8.5.2.3 Groundwater Monitoring for Evaluation of Plume Stability
Groundwater monitoring will not cause a reduction in toxicity, mobility, or volume of wastes;

however, it will be used to verify that the plume is stable or decreasing; thus, providing a
mechanism for determining if these reductions are occurring.

8.5.3 Short-term Effectiveness

The short-term effectiveness of proposed corrective measures technologies is determined by how
quickly the remedy can be implemented and indicates positive results.

8.5.3.1 Area-specific Health and Safety Plans

HASPs can be implemented immediately and will be effective in preventing unacceptable
exposures to future construction workers in the four sub-areas with risk exceedances.

8.5.3.2 Activity and Use Limitations

AULSs can be implemented immediately and will be effective in preventing future exposure to
onsite groundwater for potable purposes, preventing unrestrictive property use for residential
purposes, and restricting intrusive construction or maintenance without assessing conditions and
performing work activities under the control of an appropriate HASP.

8.5.3.3 Groundwater Monitoring for Evaluation of Plume Stability

Groundwater monitoring can be implemented immediately and will be effective in evaluating
plume stability.

8.5.4 Implementability

Implementability describes the relative ease of installation (i.e., constructability). The
constructability of a remedial system is related to the conditions of the site, the availability of
resources, and what measures can be taken to facilitate construction. External factors include
permits or access agreements, equipment availability, and location of appropriate on-site
treatment or disposal facilities.

8.5.4.1 Area-specific Health and Safety Plans

HASPs are easy to implement and will be required by AULs for the sub-areas with future
construction worker risk exceedances.
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8.5.4.2 Activity and Use Limitations

AULs are easy to implement once accepted and approved by the Airport, GKN, and Boeing, as
well as, the regulatory agencies.

8.5.4.3 Groundwater Monitoring for Evaluation of Plume Stability

Groundwater monitoring is easy to implement and will be easier since the agencies have
approved the use of passive sampling systems (snap samplers) site-wide. Although, a few well
will continue to be sampled using low-flow methods, the majority of the wells will utilize snap
samplers. This will make sampling more efficient and provide consistent results, since there are
very few variables in the snap sampler methodology in comparison to other non-passive
methods.

8.5.5 Cost

It is not necessary to develop costs for comparison of alternatives, since the recommended
methods have been determined. However, costs are important in identifying the necessary costs
for financial assurance. The costs going forward will include the following:

e Development of area-specific HASPs and modifications to address specific future
construction worker activity for each occurrence.

¢ Maintaining and verifying the AULs are in place and up-to-date, durable, reliable, and

enforceable on an annual basis and reporting such to the agencies.

Installation of snap sampler systems in selected wells, as approved by the agencies.

Semi-annual groundwater monitoring and annual reporting to the agencies.

Closure of monitoring wells, as approved by the agencies.

Post-closure activities.
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SECTION 9.0
RECOMMENDED FINAL CORRECTIVE MEASURE ALTERNATIVES

The recommended remedial alternatives are presented in the following sections.
9.1 REMEDIAL OPTIONS TO PROTECT CONSTRUCTIN WORKER

The risk exceedances due to outdoor inhalation of vapors by the future construction worker are
in Sub-areas 2C, 3H, and 6B. The risk exceedances due to dermal contact with groundwater by
the future construction worker are located in Sub-areas 2B and 6B. Therefore, the recommended
remedial option is:

e Use of area-specific HASP specific to each of these sub-areas to protect the future
construction worker from unacceptable exposures. The HASP should include the
appropriate PPE and monitoring based on the following criteria in each sub-area:

- Specific COCs causing the exceedance,
- Specific locations within the sub-area with exceedances, and
- Depth to groundwater.

The need to utilize the area-specific HASP will be determined on a project-by-project basis and
if necessary, the HASP should be modified based on the potential exposures related to the
specific project requirements, such as:

Specific location within the sub-area,

Ground surface covering,

Depth of excavation and potential contact with groundwater,
Nature of the construction activities,

Longevity of exposure, and

Current sub-surface conditions.

The need to continue utilizing the HASP for future construction worker activities should be
based on the results of the groundwater monitoring in those specific sub-areas. When the
representative concentrations in groundwater are below the target concentrations for that sub-
area, the HASP will no longer be needed.

9.2 REMEDIAL OPTIONS TO ADDRESS EXCEEDANCE OF DRINKING WATER
STANDARDS ’

Since 2008, 14 chemicals have exceeded the DWS or equivalent at least once during
groundwater sampling events at various locations. However, it has been determined that the
drinking water pathway is not complete at the site. To prevent future use of the site groundwater
for drinking water purposes, AULs will be implemented.
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9.3 REMEDIAL OPTIONS TO ADDRESS PLUME STABILITY

Groundwater monitoring will be used to monitor, verify, and document plume stability going
forward. The data will be evaluated to determine if the plume is stable or decreasing. If the
plume is stable or decreasing, the monitoring can be discontinued. If significant continued
increasing trends in chemical concentrations occur, then active measures will be evaluated and
applied at that time, if necessary, based on the specific situation.

94 SUMMARY
Following are the recommended alternatives to manage risk:

HASPs for construction worker,

AUL to prevent groundwater use,

AUL to confirm continued commercial land use, and

Monitoring to confirm future risks remain acceptable until plumes are demonstrated to be
stable or declining.

el i
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SECTION 10.0
RISK MANAGEMENT PLAN

The focused CMS result has identified the sub-areas with risk exceedances, groundwater
concentrations that exceed drinking water standards, and plume stability issues. Remedial
alternatives to address these specific issues have been recommended.

Once the recommended alternatives have been approved by the agencies, a risk management
plan will be prepared to present the steps and schedule needed to implement the corrective
actions. The Risk Management Plan will be prepared in accordance with Section 12 of the
Departmental MRBCA Guidance Document (MDNR, April 2006, Updated June 2006 and June
2008).
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SECTION 11.0
PUBLIC INVOLVEMENT PLAN

Agency approved final remedies recommended in this focused CMS will undergo public review
and comment before the corrective measures are implemented.

|
|
|
|
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Table 6-2
Monitoring Wells and Groundwater Analytical Methods
Boeing Tract 1, Hazelwood, Missouri

Shallow(S) . Sampling Analytical Methods*
5 Monitor .
Avea/ Stonitoriag Intermediate(l) Well Screened Method N N
Sabares Well Deep(D) Dissseter Interval SS-Snap Sampler VOC I'PH- | TPH- | TPH-
Baclfﬁll(B) (inch) (ft btoc) or GRO | DRO | ORO
Wells LF-Low Flow
IArea 2: Demolished Area (9 wells)
MW-6S S 2 5-15 SS 1 B
MW-8 I 2 32-40 ss I
MW-11S** S 2 6.5-16.5 SS 1
B MW-5I i | 2 32-42 SS 1
MW-8S S 2 8-16 SS 1
MW-111** [ 2 32-42 i S8 1
MW-11D D 2 64-74 SS 1
SWMU17-OB- B 4 0-11.75 SS 1
2C MW-A13 S 2 4.5-14.5 SS 1 1 1 1
[Area 3: Retained Area (3 wells)
3A B4IMW-18 ) S, N 2 B 2-12 SS - ) 1 1
B42N6 S 1 5-15 LF | 1
o5 BaMw-9** | s 2 10-19.8 ss I 1 1 1
B4MW-10 S 2 2-12 Peristaltic* 1 1 1 1
Area 6: GKN Facility (9 wells)
B28MW3 S 2 2-12 SS 1 1 1 1
MW7 & | 2 %115 ss 1 I I I
- B27W3D S 05 | 2126 LF | o | I
‘ B28MW4 S 2 5.5-20.5 SS 1 1 1 1
MW3** S 2 10-19.7 SS 1 1 1 1
MW9S S 2 8-18 SS 1 1 1 1
MWSs5DS S 2 7-17.08 SS 1
6C MWSAS** S 2 6-16.5 sS 1
MWSAD D 2 70-80.5 SS 1
(Total Samples 17 11 11 12
QA/QC Samples
lpuplicales (1 per 20 samples) ) | ] 1 1 1
Ealipmcnl Blanks (1 per day) N 9
[Trip Blanks (1 per shipment of VOC samples) - - 9
Totals 36 12 12 13
Notes:

** Have Snap Samplers®

VOC / TPH-GRO: Volatile Organic Compounds & TPH-GRO (8260)
TPH-DRO / TPH-ORO: (8270)

Hg: Mercury (7470)

ft btoc: feet below top of casing

Peristaltic*: used peristaltic due to limited water column (2.98ft) on 10/27/10
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Table 8-1

Summary of Solid Waste Management Units (SWMUs)
Boeing Tract 1, Hazelwood, Missouri

Area/ R L. .
Sub-area Unit Description Building Current Status
. . . . The UST was removed in 1993 and closure certification of the permitted tank was
11 - 4
12 |Waste Jet Aircraft and Hydraulic System Spillage, F-18 Silencer SE accepted by MDNR in 1993,
. . . The UST was removed in 1989. Ground water monitoring and product recovery
13 I\:I:j:: Jet Aircraft Fuel and Hydraulic System Spillage Storage Tank, Hush 45C/45D  |was conducted in the area of this UST from 1990 to 2002. MDNR issued a NFA
1-HH letter in 2002. Closure certification for this permitted tank was not submitted.
23  |Less-Than-90-Day Storage Area 45C/45D | Waste storage was discontinued at this area in 2001.
Interim action as required under the corrective action conditions of the hazardous
26  |Former Less-Than-90-Day Storage Area 40 waste facility permit was conducted in 1997. Waste storage at this area had been
discontinued prior to the RFA.
The UST was removed in 1992. Ground water monitoring and product recovery
1-SOB45 14 |Waste Jet Aircraft Fuel Storage Tanks, Fuel Pits #3 and #4 45 was conducted in the area of this UST from 1990 to 1998. MDNR issued a NFA
letter in 2002. Closure certification for these permitted tanks was not submitted.
9 Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks H1, H2, 52 Closure certification for the permitted ASTs was accepted by MDNR in 1993,
H3, H4, HS, and H6 The tanks were removed.
The UST was removed in 1993. Ground water monitoring and product recovery
2A 15 |Waste Jet Fuel Storage Tank, Ramp Station 1 and 2 45K was conducted in the area of this UST from 1990 to 1998. MDNR issued a NFA
letter in 2002. Closure certification for these permitted tanks was not submitted.
27 |Waste Nitric and Hydrofluoric Acid Scrubber Saddles Drums Storage 52 "Il":;;rums of non-hazardous waste scrubber saddles were removed for disposal in
1 Waste Sodium Hydroxide Storage, AST Tanks H19 and H 20 52 Closure certification of the permitted ASTs was accepted by MDNR in 2003. The
tanks were removed.
2 Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks H12, H13, 52 Closure certification of the permitted ASTs was accepted by MDNR in 2003. The
and H14 tanks were removed.
2B 16 [Methyl Ethyl Ketone (MEK)/Methy! Isobutyl Ketone (MIBK) Recovery Unit 48 The recovery unit was removed in 1995.
. Operation of the unit ceased in 1998 and the equipment was removed. Building 51
17  |Perchloroethylene (PCE) Recovery Unit 51 was demolished in 2004,
£ - - - . -
25 |Less-Than-90-Day Storage Area 51 Storage of waste was discontinued in 1998. The prefabricated storage structure
was relocated to Tract 11
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Table 8-1

Summary of Solid Waste Management Units (SWMUs)
Boeing Tract 1, Hazelwood, Missouri

Area/
Sub-area

Unit

Description

Building

Current Status

3D

22

Paint Booth Satellite Accumulation Drum

Interim action as required under the corrective action conditions of the hazardous
waste facility permit was conducted in 1997. Boeing operation of this area ceased
in 2001.

3E

24

Less-Than-90-Day Storage Area

Waste storage was discontinued at this area in 2001.

Current Waste Oil AST

The tank was removed and replaced with a 375-gallon AST located inside of
Building 5. Interim measures as required by the corrective action conditions of the
hazardous waste facility permit were conducted in 1997. Building 5 was vacated
and demolished in 2006.

Former Waste Oil UST

The UST was removed in 1988 and closure certification of the permitted tank was
accepted by MDNR in 1993.

28

Leaking Transformer

The transformer was decommissioned and removed and Interim action, as required
under the corrective action conditions of the hazardous waste facility permit, was
conducted in 1997.

3*

Wastewater Sludge Collection and Holding Tank

14

Tank is currently in service. The tank was included in the original hazardous
waste permit even though it is exempt under the waste water treatment exemption.
Sampling was conducted in 1994 and 1995 to remove the tank from permitted
status. The closure certification was accepted by MDNR in 2001. The MDNR
letter states that "a deed notice and institutional controls are to be put in place as
part of the final remedy under site-wide corrective action”.

21*

Industrial Wastewater Treatment Plant Tanks, S-1, S-2, S-3, §-4, E-1, E-2,
and E-3

14

The wastewater treatment facility and tanks are still in service. Rinse water from
chemical processing is received at the facility from Boeing Tract Il and GKN.
Tanks S-2 and E-3 were lined in 2008.

6A

29

Waste Ferracoat, Methyl Ethyl Ketone, and Trichloroethylene Drum Storage

29A

Waste storage was discontinued at this area in 2000.
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Table 8-1
Summary of Solid Waste Management Units (SWMUs)
Boeing Tract 1, Hazelwood, Missouri

Area/ Unit Description Building Current Status
Sub-area
ification of th i MDNR i .

4 Leaked or Spilled Jet Aircraft Fuel Storage Tank 28 Closure certi lcathn of the permitted UST was accepted by MDNR in 1995. The
tank was removed in 2000.

5 Current Reactive Cyanide and Sulfide-Bearing Waste Storage, Area 2 22 The prefabricated storage building was relocated to Tract II in 2000.
All waste was removed and the area decontaminated in 2000. Closure certification

6 Former Reactive Cyanide and Sulfide-Bearing Waste Storage, Area 2 22 of the permitted area was submitted to MDNR in 2000. The storage structure still

exists on GKN property.

All waste was removed and the area decontaminated in 2000. Closure certification
6B 8 Scrap Dock Shelter, Area 1 39 of the permitted area was submitted to MDNR in 2000. The storage structure still
exists on GKN property.

The tank was removed in 1996 and replaced with a 350-gallon AST located inside
of a prefabricated metal storage structure equipped with spill containment.

31 [Maintenance Shop Waste Oil Tank 2 Building 22, which was leased by Boeing from GKN, was vacated in March of
2009. The tank and storage structure was relocated to Boeing Tract IL
32 |Polychlorinated Biphenyls (PCB) Storage Area 39 Use of the prefabrlcateq storage building was discontinued in 2000 and the
structure was decontaminated in 2001.
18  |Methyl Ethyl Ketone/Methyl Isobutyl Ketone Recovery Unit 27 The recovery unit was removed in 1995.
6C 30 |Chemical Etching Spill Containment Area 27 A new tank line apd containment system was installed in 2000. GKN continues to
~ operate the chemical process tank line.
9 7 Explosive Waste Storage, Area 3 10 Closure certnﬁcgtlon Qf thg penmttgd storage area was accepted by MDNR in
1995. The building still exists on Airport property.
. . Accumulation and storage of waste was discontinued with the sale of the property
Rel llite A Ni
19 |Drum Storage Areas and Related Satellite Accumulation Areas umerous to the Airport and GKN in 2000 and 2001,
20 |Paints Soids Satellite Accumulation Areas Numerous Accumulation and storage of waste was discontinued with the sale of the property

to the Aigort and GKN in 2000 and 2001,

Notes:

*: Currently active

AST: Above ground storage tank
UST: Underground storage tank
HH: Hush Houses

SOB45: South of Building 45
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Table 8-2

Summary of Underground Storage Tanks (USTs)
Boeing Tract 1, Hazelwood, Missouri

Area/ DNR Tank Volume Construction Year Leak Remedial
A St .

Number Building Sub-area Registration Regulated (gals) Contents Materials Installed atus in 2004 Detection Actions
Bl Bldg 41 3A N/A Yes 4,000 T-979 Solvent Single Wall Steel 1947 Rem‘:z:‘llaiz:” not N/A Excavated
B2 Bldg 41 3A N/A Yes 4,000 Lacquer Thinner Single Wall Steel 1947 Remor‘;;lai:: 1/not N/A Excavated
B3 Bldg 41 3A N/A Yes 8,000 Aviation Gas Single Wall Steel 1947 Removed N/A Excavated

1981/replaced
B4 Bldg 41 3A N/A Yes 8,000 Gasoline Single Wall Steel 1947 Removed N/A Excavated
1981/replaced
BS Bldg 41 3A N/A Yes 4,000 iP5 Single Wall Steel 1981 | Removed 1989/ N/A Excavated
replaced by F41
B6 Bldg 41 3A N/A No 15,000 P4 Single Wall Steel 1947 Removed N/A Excavated
1957/replaced
B7 Bldg 41 3A N/A No 15,000 P4 Single Wall Steel 1947 Removed N/A Excavated
1957/replaced
Removed
B8 Bldg 41 3A N/A Yes 15,000 JP-4 Single Wall Steel 1948 1989/replaced by N/A Excavated
A4l
Removed
B9 Bldg 41 3A N/A Yes 15,000 JP-4 Single Wall Steel 1948 1989/replaced by N/A Excavated
B41
Removed
B10 Bldg 41 3A N/A Yes 15,000 JP-4 Single Wall Steel 1957 1989/replaced by N/A Excavated
C41
Removed
Bi1 Bldg 41 3A N/A Yes 15,000 Jp-4 Single Wall Steel 1957 1989/replaced by N/A Excavated
D41
Removed
Bi2 Bldg 41 3A N/A Yes 8,000 Gasoline Fiberglass Reinforced Plastic| 1981 1989/replaced by N/A Excavated
E41
Removed
B13 Bldg 41 3A N/A Yes 8,000 JP-5 Fiberglass Reinforced Plastic] 1981 1989/replaced by | Inventory Stick Excavated
F41
B14 Fpght 3A 8027 No/Exempt 30,000 Jet Fuel Double Wall Fiberglass 1989 Current Interstitial Alarm None
Operations/A-41
B15 Fl.lght 3A 8027 No/Exempt 30,000 Jet Fuel Double Wall Fiberglass 1989 Current Interstitial Alarm None
Operations/B-41
B16 F!lght 3A 8027 No/Exempt 30,000 Jet Fuel Double Wall Fiberglass 1989 Current Interstitial Alarm None
Operations/C-41
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Table 8-2

Summary of Underground Storage Tanks (USTs)

Boeing Tract 1, Hazelwood, Missouri

e Area/ DNR Tank Volume Construction Year . Leak Remedial
Number Building Sub-area Registration Regulated (gals) Contents Materials Installed Status in 2004 Detection Actions
B17 F!lght 3A 8027 No/Exempt 30,000 Jet Fuel Double Wall Fiberglass 1989 Current Interstitial Alarm None
Operations/D-41
Company . , .
B18 X 3A 8027 Yes 8,000 Gasoline Double Wall Fiberglass 1989 Current Interstitial Alarm None
Vehicles/E-41
B19 Fl.lght 3A 8027 No/Exempt 8,000 Water Double Wall Fiberglass 1989 Current/not in use | Interstitial Alarm None
Operations/F-41
R
B20 Bldg | 3E N/A No 500 Gasoline Single Wall Steel 1956 °m°r::‘l’aizg” not N/A Excavated
B21 Bldg 1 3E N/A No 500 Gasoline Single Wall Steel 1961 |Removed 1972/not N/A Excavated
replaced
B22 Bldg 1 3G 8021 Yes 6,000 Diesel Single Wall Steel 1972 Rem(:\;?alzgw not N/A Excavated
] i i 1989,
B23 Bldg 1 3G 8021 Yes 5,000 Gasoline Single Wall Steel Relinedin | o, (Removed 1989/moty | o~ Control Excavated
1979 replaced
B24 Bldg 2 3E N/A Yes 1000 Gasoline/Diesel Single Wall Coated Tar | 4,  |Removed 1989/not N/A Excavated
Epoxy Steel replaced
R 7
B2S Bldg 45 2C N/A Yes 335 Diesel Single Wall Steel 1983 em"r;‘:az: /ot N/A Excavated
R
pe | Bldgd5C/asD 1 N/A Yes 3,380 Waste JP-4 Single Wall Steel 1og3 | Removed 1983/not N/A Excavated
(Site #4) replaced
B27 Bldg 45C/45D 1 N/A Yes 3,380 Waste JP-4 Fiberglass Reinforced Plastic 1983 Removed 1989/not Invéntory Stick Excavated
(Site #4) replaced
. . 90/ .
B28 Bldg 45E 1 N/A Yes 2,130 Waste JP-4 Fiberglass Reinforced Plastic] 1978 Remor\;;(]iai: 4 not Inventory Stick Excavated
. Removed 1992/Not, , Excavated/ Recovery
Y 11 1 1977
B29 1 N/A es 2,000 Waste JP-4 Single Wall Stee Replaced Inventory Stick Wells with closure 2002
. Removed 1992/Not . Excavated/ Recovery
4 k
B30 1 N/A Yes 2,000 Waste JP Single Wall Steel 1983 Replaced Inventory Stic! Wells with closure 2002
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Table 8-2
Summary of Underground Storage Tanks (USTs)
Boeing Tract 1, Hazelwood, Missouri

Area/ DNR Tank Volume Construction Year : Leak Remedial
aa 1 St i
Number Building Sub-area Registration Regulated (gals) Contents Materials Installed atus in 2004 Detection Actions
. . . . Removed 1993/Not . Excavated/Recovery

B31 Bldg 45K (Site #1) 2A N/A Yes 4,380 Waste IP-4 Fiberglass Reinforced Plastic| 1983 Replaced Inventory Stick Wells with closure 1999
B32 Bldg 51 2A N/A Yes 6,000 Solvents Single Wall Steel 1977 Rem";;‘liazzé/ 0 Inventory Stick Excavated

B33 |Bldg43 FuelFarm|  3C UT0005886 Yes 20,000 Jet Fuel Single Wall Steel 1gs7 [Removed 199IMNotl | ory Stick | EXcavated total site of
Replaced 799 cu yds

B34 |Bidgd3FuelFam| 3C UT0005886 Yes 20,000 Jet Fuel Single Wall Steel jos7 |Removed 199INot] o Srick | Excavated total site of
Replaced 799 cu yds

B35 |Bldg 43 Fuel Farm|  3C UT0005886 Yes 20,000 Jet Fuel Single Wall Steel 1957 [Removed 1991/Not) 1 o ory Stick | Excavated total site of
Replaced 799 cu yds

B36 |Bldg43 Fuel Farm|  3C UT0005886 Yes 20,000 Jet Fuel Single Wall Steel jgs7 |Removed I99IMNotl (= Stick | Excavated total site of
Replaced 799 cu yds

B37 |Bldg43 FuelFarm| 3C UT0005886 Yes 20,000 Jet Fuel Single Wall Steel jos7 |Removed 199U/Noti (o iory stick | Excavated total site of
Replaced 799 cu yds
B38 | Bldg 6 (Boeing) 4 N/A No/Exempt 20,000 Fuel Oil Double Vgi:;e]/ Plastic | 1989 | Closed in Place | Inventory Control No action

5 .

B39 Bldg 6 (Boeing) 4 N/A No/Exempt 20,000 Fuel Oil ouble V»/Ca(l)latS;;c]/Plastlc 1989 Current Inventory Control No action
B40 Bldg 14 (Boeing) 5 N/A No/Exempt 120,000 Haz Waste Sludge | Concrete with Rubber Liner 1941 Current Visual Inspection No action
B41 Bldg 5 3H N/A No 15,000 Fuel Qil Single Wall Steel 1941 Removed 1988 | Visual Inspection Excavated
B42 Bldg 5 3H N/A No 15,000 Fuel Oil Single Wall Steel 1941 Removed 1988 | Visual Inspection Excavated
B43 Bldg 5 3H N/A No 6,000 Fuel Oil Single Wall Steel 1941 Removed 1988 | Visual Inspection Excavated
B44 Bldg 6 4 N/A Yes 1,000 Waste Oil Single Wall Steel 1970 Removed 1988 | Visual Inspection Excavated
B45 Bldg 221 8C N/A No 5,000 Fuel Oil Single Wall Steel 1954 Rem‘;’::l;:;‘wm Visual Inspection Excavated
B46 Bldg 33 7 N/A Yes 3,000 Diesel Single Wall Steel 1960 Rem‘;;’:gl;:;‘)mm Visual Inspection Excavated
B47 Bidg 33 7 N/A No 20,000 Fuel Oil Single Wall Steel 1960 Rem‘;;’::l;:;omm Visual Inspection Excavated

March 2011/KLP Page 3 of § RAM Group (049992)



Table 8-2

Summary of Underground Storage Tanks (USTs)

Boeing Tract 1, Hazelwood, Missouri

Area/ DNR Tank Volume Construction Year Leak Remedial
o St i
Number Building Sub-area | Registration Regulated (gals) Contents Materials Installed atus in 2004 Detection Actions
B48 Bldg 32 7 N/A Yes 500 Gasoline Single Wall Steel 1975 Rem(;::;;::;mm Visual Inspection Excavated
B49 Bidg 33 7 N/A No 10,000 Fuel Oil Single Wall Steel 1955 Remol;':;i];c?;)/Not Visual Inspection Excavated
B50 Bldg 34 7 N/A Yes 850 Diesel Single Wall Steel 1961 Rem‘;::;;:;om‘" Visual Inspection Excavated
B51 Bldg 34 7 N/A No 10,000 Fuel Oil Single Wall Steel 1961 Rem‘g’:s];:;w"‘ Visual [nspection Excavated
B52 Bidg 22 6B N/A Yes 5,000 Leaded Gasoline Single Wall Steel 1942 Remg:;;l;jsl & Visual Inspection Excavated
Bs3 Bldg 22 6B N/A Yes 7,520 Leaded Gasoline Single Wall Steel 1961 Remlg;/;;ia‘l:::9 & Inventory Control Excavated
B54 Bldg 22 6B UT0008016 Yes 8,000 Unleaded Gasoline Double Wall Fiberglass 1989 |Retrofitted in 1995 | Inventory Control No action
. . . Removed in 1995
BSS Bldg 22 6B UT0008016 Yes 10,000 Unleaded Gasoline Single Wall Fiberglass 1981 & Replaced Inventory Control Excavated
B56 Bldg 22 6B UT0008016 Yes 10,000 Unleaded Gasoline | D°U°™¢ Wagt::suc Coated | 1995 Current Interstitial Alarm No action
. . . Removed in 1995
B57 Bldg 22 6B UT0008016 Yes 10,000 Diesel Single Wall Fiberglass 1981 & Replaced Inventory Control Excavated
B58 Bldg 22 6B UT0008016 Yes 10,000 Diesel Double Wa’s‘t::snc Coated | 995 Current Interstitial Alarm No action
BS9 Bldg 25 6C UT0005954 Yes 8,000 Methyl Alcohol Single Wall Steel 1984 Removedin |, 1o ntory Control Excavated
g , y £ 1995/Not Replaced i
B60 Bldg 28 6B UT0008017 Yes 5,000 Jet Fuel Single Wall Steel 1955 | Removedin 1989 1 0 v Control Excavated
& Replaced
. Removed in 1989
B61 Bldg 28 6B UT0008017 Yes 5,000 Jet Fuel Single Wall Steel 1955 Inventory Control Excavated
& Replaced
B62 Bldg 28 6B UT0008017 Yes 5,000 Waste Jet Fuel Single Wall Steel 1953 Reg";:gl:le':sg Inventory Control Excavated
Removed in
B63 Bldg 28 6B UT0008017 Yes 5,000 Jet Fuel Double Wall Steel 1989 2000/Not Replaced Inventory Control Excavated
Removed in
B64 Bldg 28 6B UT0008017 Yes 5,000 Jet Fuel Double Wall Steel 1989 2000/Not Replaced Inventory Control Excavated
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Table 8-2

Summary of Underground Storage Tanks (USTs)

Boeing Tract 1, Hazelwood, Missouri

Area/ DNR Tank Volume Construction Year Leak Remedial
ildi Regul S i
Number Building Sub-area Registration egulated (gals) Contents Materials Installed tatus in 2004 Detection Actions
Removed in Excavated/RCRA
B65 Bldg 28 6B UT0008017 Yes 5,000 Waste Jet Fuel Double Wall Steel 1989 2000/Not Replaced Inventory Control Corrective Action
B66 Bldg 29 68 UT0008019 Yes 4,000 Hydraulic Oil Single Wall Fiberglass 1980 Removedin | ool Inspection Excavated
= ; ¥ £ U 1994/Not Replaced pe
. . Removed in . .
\'%
B67 Bldg 20 6C N/A No 250 Fuel Oil Single Wall Steel 1943 1999/Not Replaced isual Inspection Excavated
Removed Date
B68 Bldg 42 3B N/A No Unknown Aviation Gasoline Single Wall Fiberglass | Unknown | Unknown/Not Visual Inspection Excavated
Replaced
Notes:

DNR: Department of Natural Resources

Bldg: Building
gals: Gallons

cu yds: Cubic yards
N/A: Not applicable
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Table 1-1
Exposure Areas Per Approved Risk Assessment
Boeing Tract 1, Hazelwood, Missouri

Area Sub-area Description
Area 1 Runway Protection Zone: (includes former Buildings 40, 451, 45C, 45D, 45E, and parts of former Buildings 45 and 45K).
Area2 Demolished Area: (includes existing Buildings 45J, 48, and 48A and former Buildings 51, 52, and part of former Building 45K).
Western portions of existing Building 45J and former Buildings 51 and 52, northwestern corner of former Building 45, northern portion of former Building]
45K, and parking lots, entrance road, and open space between these buildings and the west property line.

Eastern portion of existing Building 45J and former Buildings 51 and 52, northwestern portion of former Building 45, western portions of existing|
Buildings 48 and 48A, smaller associated former and existing buildings, and associated parking lots and access areas.

Eastern portions of existing Buildings 48 and 48A, northeastern portion of former Building 45, smaller associated former and existing buildings, and|
associated parking lots and access areas.
Area 3 Retained Area: (includes existing Buildings 42, 43, 41, 44, 44A, 46, 49, 1, 2, 3, and 4, and former Building 45H).
Existing Buildings/structures 44, 44A, 46, and 49, western portion of existing Building 41, northern edge of existing Building 42, and associated parking|
lots and access areas primarily to the west and south of these buildings.
Sub-area 3B |Open area between existing Buildings 2 and 42 including the parking access area on the western side of existing Building 2.
All but the northern edge of existing Building 42, existing Building 43, several former buildings/structures to the south of existing Building 42, and
associated paved parking and access areas primarily to the east and south of these buildings to the runway on the south.
Eastern portion of existing Buildings 41, northern half of existing Building 2, and the associated open and parking areas on the west side of existing|
Building 2.
Sub-area 3E |Small open area between existing Buildings 2 and 4 including parking and access areas.

Sub-area 2A

Sub-area 2B

Sub-area 2C

Sub-area 3A

Sub-area 3C

Sub-area 3D

Sub-area 3F |Small rectangular area at the southwestern corner of existing Building 1, including parking and access areas and the southwest corner of existing Building 1.

Small rectangular area between existing Buildings 1, 2, and 3, including parking and access areas and the northeastern portion of existing Building 1 and
the northwestern portion of existing Building 3.
Sub-area 3H |Existing Building 4 and the open access areas to the north, east, and south sides of the building. -

Sub-area 3G

Area 4 Power Plant: (includes former Building 5 and existing Building 6).
Area s Industrial Water Treatment Plant: (includes existing Building 14).
Area 6 GKN Facility: (includes existing Buildings 21, 22, 27, 28, 29, 29A, and 39, and former Building 25).

Sub-area 6A |Existing Buildings 21, 29, and 29A, and all parking lots and open space to the south and west of these buildings.

Sub-area 6B [The area between existing Buildings 29 and 27, containing existing Buildings 22, 28, 39.

Sub-area 6C |Former Building 25 and existing Building 27 and parking lots and open space to the south of these buildings and within about 450 feet to the east.

Parking lots and open areas beginning about 450 feet east of former Building 25 and existing Building 27 and extending to the north, south, and east]

Sub-area 6D .
property lines.
Area 7 Engineering Campus: (includes Buildings 27A, 32, 33, and 34).
Area 8 Office Complex North: (includes existing Buildings 220 and 221).

Sub-area 8A |Southern portion of existing Building 220, associated parking areas to the south and access areas to the east.

Northern portion of existing Building 220 and the open area to the northwest of the building to the property boundary including smaller associated existing
buildings, parking areas, and unpaved areas along the property boundary.

Sub-area 8C [Existing Building 221 and the associated parking and access areas to the north, east, and west of the building,

Area 9 Gun Range: (includes existing Buildings 10, 11, 11A, 12, and 13).

Sub-area 8B

March 201 1/KLP RAM Group (049992)



Table 2-1
Summary of Cumulative Risks*

Boeing Tract 1, Hazelwood, Missouri

Area Non-residential Worker Construction Worker
IELCR HI IELCR HI

Area 1 N/A N/A 3.76E-07 0.16
Sub-area 2A 3.63E-08 0.052 5.57E-07 0.19
Sub-area 2B 7.35E-06 0.72 3.35E-04 4.6
Sub-area 2C 1.21E-08 0.95 6.05E-08 0.15
Sub-area 3A 1.44E-08 0.017 6.05E-08 0.35
Sub-area 3B 2.01E-09 0.31 1.76E-09 0.039
Sub-area 3C 1.20E-08 0.033 5.88E-08 0.047
Sub-area 3D 1.25E-08 0.075 2.71E-07 0.066
Sub-area 3E 7.48E-09 0.048 8.67E-10 0.72
Sub-area 3F NA 0.86 NA 0.059
Sub-area 3G 3.61E-08 0.011 2.37E-07 0.33
Sub-area 3H NA 0.70 2.69E-12 0.040
Area 4 1.10E-10 0.47 5.40E-06 0.042
Area S NA 0.00053 8.17E-08 0.022
Sub-area 6A 6.73E-11 0.054 6.85E-08 0.014
Sub-area 6B 1.95E-07 0.0063 5.07E-05 0.90
Sub-area 6C 2.33E-08 0.0038 1.18E-07 0.21
Sub-area 6D 3.08E-09 0.00014 2.95E-07 0.018
Area 7 N/A N/A N/A N/A
Sub-area §A 9.39E-09 0.00004 1.35E-07 0.020
Sub-area 8B NA 0.0029 5.59E-10 0.00023
Sub-area 8C NA 0.064 2.65E-11 0.017
|Area 9 1.79E-11 0.19 9.03E-11 0.031
Notes:

Risk in bold exceeds the cumulative acceptable target risk levels.
IELCR: Individual excess lifetime cancer risk

HI: Hazard index

NA: Not available

N/A: Not applicable

Area 7 - No risk calculation was performed since there is no industrial activities.
* Risks re-calculated, refer Appendix C
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Table 2-2

Primary Chemicals and Routes of Exposure that Cause Risk and Hazard Exceedances
Combined RAM Group and Tetra Tech Risk Assessments

Boeing Tract 1, Hazelwood, Missouri

Area COC Media Exceedance Due to Risk Assessment

Sub-area 2B [Tetrachloroethene (PCE) GW |Dermal contact with groundwater by future construction worker RAM Group
Benzene GW  |Outdoor inhalation of vapors from groundwater by future construction worker

Sub-area 2C  [TPH-GRO Aliphatics >nC5 to nC8 GW _ |Outdoor inhalation of vapors from groundwater by future construction worker Tetra Tech
TPH-GRO Aromatics >nC9 to nC18 GW__ |Outdoor inhalation of vapors from groundwater by future construction worker

Sub-area 3H Mercury . GW  [Outdoor ¥nhalatfon of vapors from groundwater by future constructfon worker Tetra Tech
TPH-DRO Aromatics >nC9 tonC18 GW  |Outdoor inhalation of vapors from groundwater by future construction worker
Benzo(a)anthracene GW  [Dermal contact with groundwater by future construction worker RAM Group
1,2-dichloroethene (total) GW __ |Outdoor inhalation of vapors from groundwater by future construction worker
Benzene GW |Outdoor inhalation of vapors from groundwater by future construction worker
Trichloroethene (TCE) GW Outdoor 1:nhalation of vapors from groundwater and dermal contact with groundwater by future

construction worker

Sub-area 6B | Vinyl chloride GW |Outdoor inhalation of vapors from groundwater by future construction worker Tetra Tech
Mercury GW |Outdoor inhalation of vapors from groundwater by future construction worker
Aroclor 1254 GW |Dermal contact with groundwater by future construction worker
TPH-GRO Aliphatics >nCS5 to nC8 GW  [Outdoor inhalation of vapors from groundwater by future construction worker
TPH-GRO Aromatics >nC9 tonC18 GW  [Outdoor inhalation of vapors from groundwater by future construction worker
TPH-DRO Aromatics >nC9 to nC18 GW __ [Outdoor inhalation of vapors from groundwater by future construction worker

Notes:

TPH: Total petroleum hydrocarbons
GRO: Gasoline range organics
DRO: Diesel range organics

C: Carbon range

GW: Groundwater

March 2011/KLP
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Table 2-3
Site-related Chemicals that Exceed Drinking Water Standards or Equivalent
November 2008, April 2010, and November 2010
Boeing Tract 1, St. Louis, Missouri

COCs

Sub-area 2A
Sub-area 2B
Sub-area 2C
Sub-area 3A
Sub-area 3B
Sub-area 3C
Sub-area 3E
Sub-area 3F
Sub-area 3G
Sub-area 3H
Sub-area 6A
Sub-area 6C
Sub-area 6D
Sub-area 8B
Sub-area 8C

Area 1
Area 4
Area 5
Area 7
Area 9

»|Sub-area 3D
> |Sub-area 8A

1,1-Dichloroethane
1,1-Dichloroethene
1,1,2-Trichloroethane
Benzene
cis-1,2-Dichloroethene
Tetrachloroethene (PCE)
[trans-1,2-Dichloroethene
Trichloroethene (TCE)
Vinyl chloride

Total Organics 0 0
TPH-GRO
TPH-DRO
[TPH-ORO
Total TPH 0 (1]
Chromium, hexavalent
[Manganese

Total Metals 0 0 0 0

TOTAL COCs 0 0 8 1 1 0 0

> < |Sub-area 6B

>
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Table 2-4
Summary of Areas and Issues

Boeing Tract 1, Hazelwood, Missouri

Area

LNAPL?

Drinking Water
Standards®

Plume Stability*

Area 1

Sub-area 2A

Sub-area 2B
Sub-area 2C

D < R

Sub-area 3A

EIE A P

Sub-area 3B

S IEIES TS

§ub-are‘a 3C

Sub-area 3D

Sub-area 3E

Sub-area 3F

Sub-area 3G

Sub-area 3H

Area 4

< K| K| <

Area 5

Sub-area 6A

Sub-area 6B

Sub-area 6C

Pl

Sub-area 6D

eI ik e

Area 7

Sub-area 8A

Sub-area 8B

x| =

Sub-area 8C

Area 9

Notes:

1: For further discussion, refer to Section 3.0
2: For further discussion, refer to Section 4.0
3: For further discussion, refer to Section 5.0
4: For further discussion, refer to Section 6.0
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Chemicals with Risk Greater than Ten Percent of Target Risk

Table 6-1

Boeing Tract 1, Hazelwood, Missouri
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